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PART II. 

THE CLASSES, COHORTS, ORDERS, AND CHIEF 
GENERA OF PHANEROGAMS AND FERNS. 

ALPHABETICALLY ARRANGED UNDER THEIR 
LATIN NAMES. 




EXPLANATORY INTRODUCTION 
TO PART 11. 


This part of the book is arranged in alphabetical order, under 
I^alin names. The whole of the classes, cohorts and natural orders are 
ijacliided, as well as several thousand genera, including all the British 
genera, most of the common European and American genera, and the 
chief tropical and southern genera. Hardly any important genus has 
l)een omitted, and even in studying such a collection as that at Kew, 
the student will find the majority of the genera treated in this work. 

The name of the genus is followed by the abbreviated name of the 
botanist w*ho so named it, Abelia R.Br, means that Robert Brown 
was the author of this genus as thus constituted. The names adopted 
in this work are in general those given in the /Wtvr Kewensis (Oxford, 
1892-5), and a reference to that work will enable the original descrip- 
tion of the genus, to be found. A list of abbreviations of authors’ names 
is given below. Jn several cases the name of the genus is due to a pre- 
Linnaean Ixjtanist, e.g. Toumefort, and is adopted by Linnaeus: this is 
indicated thus : Acer (Tourn.) Lmn. The same rules apply to the 
names of the individual species mentioned. A species has always two 
names, the generic and the specific; eg. Alfies pectinata DC. means the 
species pectinata of the genus Abics^ and indicates at the same time that 
this plant w’as so named by De Candolle. 

The use of the authority after the name of a plant is rendered 
necessary by the confusion of nomenclature that exists in Botany. The 
same species or genus often has two or more names, given to it by 
different authors or at different times. The usual rule in such cases is 
10 use the name that was first applietl to the plant, and to regard the 
ethers as symnyms\ but if this nile be followed up too far, no stability^ 
can be assured, and it is customary therefore not to give up a long 
established name in favour of an older one that has been unearthed 
by antiquarian research. 

The study of systematic botany is rendered much more troublesome 
than it need be by the number of synonyms that exist, and the same 
cause has much increased the bulk of this work. An attempt has been 
made to include the more common and important synonyms. E.g. under 
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viii EXPLAN A TOR Y INTRO D UCTION 

Abies, there is a list of names frequently met with in gardens, and 
opposite to each of these is given the name used in this work; thus 
Abies alba Michx. must be looked for under Picea, Abies Douglasii 
Lindl. under Tsuga, and so on. In the same way the genera are 
often much confused by synonymy. We have seen (Ch. II.) that it is 
very difficult to decide when the divergence of two forms is sufficient 
to entitle them to rank as genera, and this difficulty is the cause of 
much synonymy. A genus A is established by one author, and then it 
is discovered not to differ sufficiently from another genus By established 
by the same or another author, to remain as an independent genus. 
A is therefore merged in B and becomes a syrtonym. The species of A 
retain as far as possible their old specific names when placed in B^ 
When an entry such as “i\j3elmoschus Medic. = Hibiscus Linn.” is 
found, it means that the genus Abelmoschus as established by Mediciis 
is merged in Hibiscus of Linnaeus. In this case many of the species 
have entirely changed their names, e.g. A . vetuistus to H. spectabilis ; but 
some have retained their specific names, e.g. A. splendens has become 
H. splendens. This latter case is often indicated by putting the name 
of the old genus in brackets after that of the new, thus, H. {a 7) splendens. 
In many cases the names of some of the genera thus merged in other genera 
are indicated thus: Apium (Tourn.) Linn. (incl. Helosciadium Koch); 
no attempt however has been made to give all such cases or even a fraction 
of them, but only a few of the more important. In particular those have 
been given where the genus as here defined differs from the definition in 
Engler and Prantl’s NcUiirlichc PJiattzenfayndien by the inclusion or 
exclusion of other genera. [For further information as to nomenclature 
see Asa Gray’s Structural Botanyy oh, x.] 

The name of the genus is fodowed by that of the natural order to 
which it belongs, and after this is often a number (in brackets) indi- 
cating the section of the order; thus Abelia belongs to Section ill of 
Caprifoiiaceae. Acaena to Section iii. 9 of Rosaceae. The general 
plan upon which the book has been constructed, and the nece.ssity for 
condensation, render it essential, if the full advantage is to be derived 
from its use, that the student should refer to the natural order as well as 
the genus. There he will find the important general characters pos- 
sessed by the members of the order, and should examine the genus to 
see in what it agrees, and in what it disagrees, with these. A further 
reference to the classification given at the end of the article upon the 
^order will point out the special characters to be looked for in the genfls 
as a member of some particular sub-order or tribe. In this way a large 
amount ct information about the particular plant in question may be 
obtained, and at the same time the student will get into the way of 
regarding plants not as so many independent -and disconnected units, 
but as related members of one great whole. In this way too he 
will soon acquire an appreciation of the relative importance of the 
different characters in classification (see Ch. II) and will learn to 
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IX 


recognise the approximate relationships of most plants after a brief 
inspection, or even at sight. 

The natural orders are those given by Engler in his Syllabus and in 
Die natiirlichen Pftanzenfatnilien (see Ch. II), but sufficient reference 
is made to Bentham and Hooker’s system of classification to enable 
any one who may prefer to use that system, or that of Eichler and 
Warming, to do so. 

The name of the natural order is followed by a statement of the 
number of species in the genus, and its geographical distribution. The 
number, unless very small, is always only an approximation; new 
research is always bringing new species to light, splitting up older 
ones, or combining two or more into one. This is all the information 
that is given about a very large number of the genera; only when 
a genus presents some character of interest which is not common to the 
order or group, is any particular mention made of it. The biological 
ygculiariiies of the most important genera are dealt with pretty fully, 
but much has been omitted. Thus in dealing \v\ih the pollination- 
methods of flowers a selection of important genera, illustrating the 
various methods, has l>een made for description in this part; so too with 
epiphytes, xerophytes, the morjihology of parts, and so on. General 
discussions of all these subjects will be found in Vol. I, and numerous 
examples are there quoted; these example^ are mostly dealt with in 
full in this part. Innumerable cross-references to other articles and to 
\’oI. I are made, and should be looked up; those referring to Part II 
always quote the article and never the page, whilst those referring to 
Part I always quote the page, so that all references thus: p. 189, 
refer to Vol- I. 

While in the morphology &c. a selection has thus been made of 
genera for treatment, this is not the case with economic botany. This has 
been very fully treated, only a comparatively few genera being omitted. 
Space, however, has not jiermitted of a detailed description of economic 
products or the way in which they are obtained; for this reference 
must be made to other works (see Ch. IV). 

Turning now to the article^ upon the natural orders, the same 
general principles apply to them. After the name of the order is given 
the cohort in Engler's system to which it belongs. This should be 
looked up in Ch- II; this will show the orders which are most nearly 
related to the one under consideration, and the characters that dis- 
tifiguish one from the other can be made out by comparison of their^ 
descriptions in Part II. The student should always endeavour to make 
out why a given order is classified in the position assigned to it. When 
the order as defined by Engler differs from that defined by Bentham 
and Hooker, as is so often the case, an attempt should be made to 
discover the reasons for the difference. 

After the position of the order in the system follows the number 
of its genera and species, the morphology and natural history of its 
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vegetative and reproductive organs, its economic products, and finally, 
m the case of the more important orders, its classification into sub-orders 
and tribes, with the more important genera belonging to each. The 
student should work through this part and study as many of the genera 
as possiole before leaving the order. This is easily managed m dealing 
with the outdoor collections in our botanic gardens. 

No particular attempt is made in this part of the book to avoid 
technical terms. When a term is used that the reader does not undei 
stand he should refer to the Index, where an explanation will be found 
or a reference made to Vol. I, in w'hich the terms used are mostly 
explained A list of abbreviations is given belou. References are 
frequently made to works of reference ; some of these are given in an 
abbre\ lated form and the explanation is given below. 


LIST OF ABBREVIATIONS USED 

The descriptions of the morphology of the flower are laigdy given 
by aid of the symbols of floral formulae, u hich are explained m \ ol I , 
p. 8o. 

When the name of a genus or order is repeated in the article dealing 
with It, it is represented by the initial lettei only, thus, in the aiticle 
A dies, A. stands for Abies throughout, except in the first line 


5 , hermaphrodite, 
j , male. 

$ , female 

oo , indefinite or numerous 

A , andrceceum. 
abt , about 
Abyss., Abyssinia. 

Afr., Africa 
album., albuminous, 
alt., alternate. 

Am., America, 
amphitrop , araphitropous 
anat , anatropous 
anatrop., do. 
apocp., apocarpous. 

Arch , Archipelago. 

Archichl , Archichlamydeat- 
art., article. 

As., Asia 
Atl , AtLntic. 

Austr., Australia. 

B. & H , Bentham Hooker. 
Benth.-Hook , do. 

Braz., Brazil. 

Bnt., Bntain, British. 


X , at right angles to. 
j| , parallel to 
= , equal to, or meiged in 

C , corolla 

Cal , Caled , Caledonia. 

Calif, California. 

caps , capsule 

Cent , Cential 

cf, compare 

Chi , China 

coh , cohort 

Coi , Colony 

cor., corolla 

cosmop , cosmopolitan 

cp] , carpel. 

Dicot , Dicotyledons 
diplochiam , diplochlamydeous 
h , Last, 
e g , for example 
E. Ind , Last Indies 
esp., especially. 

Eur , Europe 
exalb., exalbiimmous 
exc., except. 
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XI 


excl , excluding, 
exstip., exstipulate. 
fir , ftower 
frt., fruit. 

G., gynceceum. 

Gamopet , Gamopetalae. 
gen., genus 

Hemisph., Hemisphere, 
heterochlam., heterochlamydeous. 
homcK-hlam , homochlamydeous. 
hon/., horizontal. 

I , Island, 
inch, including. 

Ind , India 

Indo-mal , Indo malayan region 

inf , inferior 

intl , inflorescence. 

4jireg , irregular. 

K , calyx, 
lat , lateral 
If , leaf 

-loc , loculus, locular. 

Madag , Madaga^cai 

Masc , Mascarenes 

Medit , Mediterranean region 

Mex , Mexico 

Moluc., Moluccas. 

Mts , Mountains 
multi-loc , iiuilti4cx:ular 
N , North 

New Caled , New Caledonia 
N Z , New Zealand 
opp , opposite 
orthotrop , oithotropous 


ABBREVIATIONS 

The chief of these are . 
Adans , Adanson. 

Alt., Alton 
^rn., Amott 
Aubl., Aublet. 

Bab., Babington. 

Balf , Balfour. 

Beauv., Beauvois 
Benth. , Bentham. 

Boiss., Boissier. 

P. Br., Patrick Browne 
R. Br., Robert Blown. 


ov., ovule, ovary. 

P., perianth, 
p., page, 
pet., petal. 

Phil. Is , Philippine Isles, 
plac., placenta, 
pit., plant 
Polynes., Polynesia 
Pol3q>et , Polypetalae. 
pt , point, 
q V , which see. 
recept., receptacle, 
reg , regular. 

S , South 

Sandw Is., Sandwich Isles 
sp , species. 

S|)ec , specific 
sta , stamen, 
stip., stipule, stipulate, 
sub-trop , sub-tropical 
sup , supenor 
Sympet , Sympetalae. 
symcp , s)ncarpous 
Tasm , Tasmania, 
temp , temperate 
trop , tropical, 
uniloc , unilocular, 
unisex , unisexual. 

U S , United States 
\ ar , V ariety 
W , West 

W. Ind., West Indies, 
/ygom , zygomorphic. 


OF AUTHORS* NAMES 


Cass., Cassini. 

DC., A P de Candolle. 
Dene , Decaisne. 

Desf , Desfontaine^ 

Dill , Dillenius 
Eichl , Eichler. 

Ell , Elliott. 

Endl., Endlicher. 
Forsk., Forsk&l. 

Forst, Forster 
Gaertn., J. Gaertner. 



xii ABBREVIATIONS OF AUTHORS’ NAMES 


Gaudich., Gaudichaud. 

F. Muell., F. von Mueller. 

Griseb., Grisebach. 

Nutt., Nuttall. 

Harv., Harvey. 

Nym., Nyman. 

Haw., Haworth. 

Pari., Parlatore. 

H. B. & K., Humboldt, Bonpland 

Pav., Pavon. 

and Jvunth. 

Pers., Persoon. 

Hochst., Hochstetter. 

Plum., Plumier. 

Hofiin., Hoffmann. 

Poir., Poiret. 

Hook., W. J. Hooker. 

Raf., Rafinesque. 

Hook, f., J. D. Hooker (son). 

Rchb., Reichenbach, 

Huds., Hudson. 

Reinw., Reinwardt. 

Jacq., N. F. Jacquin. 

Rich., L. C. Richard. 

Juss., A. L. Jussieu. 

Riv., Rivinus. 

L., Linnaeus. 

Roem., J. J. Roemer. 

Labill., La Billardiere. 

Rottb., Rottboell. 

Lag. , Lagasca. 

Roxb., Roxburgh. 

Lam., Lamarck. 

St Hil., St Hilaire. 

Lamb., Lambert. 

Salisb., Salisbury. 

Ledeb., Ledebour. 

Schrad., Schrader. 

Lehm., Lehmann. 

Schreb., Schreber. 

Lem., Lemaire. 

Schult., Schultes. 

L’Herit., L’Heritier. 

Spreng., Sprengel. 

Lindl., Lindley. 

Sw., Swartz. 

Linn., Linnaeus. 

Thoms., T, Thomson. 

Linn, f., C. Idnnaeus (son). 

Thunb., Thunberg. 

Loefl., Loefling. 

Torr., Torrey. 

Mart., Martius. 

Tourn,, Tournefort. 

Medic., Medicus. 

Vaill., Vaillant. 

Michx., Michaux. 

Wall., Wallich. 

Mig., Miguel. 

W^elw., Welwitsch. 

Morr., Morren. 

Wendl., Wend land. 

Muell.-Arg., J. Mueller (Argau). 

Willd., Willdenow. 


The abbreviation Hort. signifies a name current in gardens but 
without any official scientific basis. 


LITEPIATURE QUOTED. 

Numerous references are made to standard works and to papers in 
botanical periodicals; many are given m abbreviated form. I’he chief 
are : 

Slmaz., Wallace’s Travels on the Amazon, 

Ann. ofBot., Annals of Botany : Oxford. 

Ann. Buiienz., Annales du jardin botantque de Budenzorg ; Leyden. 
Beitrage, Cohn's.Beitrage zur Biolcgie der PJlanz^n^ ed. by F. Cohn. 
Bench te D. Bot. Ges., Berichte der deuiscken botanischen Gesdhchaft ; 
Berlin- 

BlUthendiag. , Eichler’s BliUhmdiagratnme ; Leipzig 1878. 



. LITERATURE QUOTED. xiii 

Bot. Cent., Botanisches Centralblatt ; Cassel. 

Bot Gaz., Botanical Gazette; Madison, U.S. 

Bot. Jaarb., Botanisch Jaarboek; Gent. 

Bot. Jahrb., Engler’s Botanische J ahrbiichei' ; Berlin. 

Bot. Jahresb., Just’s Botanischer yahresbericht ; Berlin. 

Bot. Zeit., Botanische Zeitun^, 

Fert. of Firs., Fertilisation of Flosvers ; London 1883. 

Flora, Fbra^ eel. by Goebel; Marburg. 

Linn. Soc. Journ., Journal of the Linnean Society ; London. 

Nat. Hist, of Pits., Kemer’s Natural History of Plants; London 1895. 
Nat. Pfl., Engler & Prantl’s Naturlicke PJianzmfamilien ; Leipzig 
{in publication), 

Nat. Science, Natural Science; London. 

Orig. of Cult. Pits., De Candolle's Origin of Cultivated Plants; 
London 1882. 

Pflanrenbiol. Sch., Goebel’s Pflanzenhiologische Schilderungen ; Mar- 
burg 1H91. 

Pflanzengeog., Drude’s Handhuch der Pfanze^i geographic, 

Prings. Jahrb., Pringsheim's Jahrbuch fur wissenschaftliche Botanik ; 
Ikrlin, 

Treas. of Bot., The Treasury of Botany ; London. 

Tropenreise, Haberlandt’s Botanische Tropenretse ; I^eipzig 1893. 

Other works of reference are mentioned at the ends of the various 
chapters in Fart I . 




PART 11. 


Abelia K.Br. Caprifoliaceae (in), ii sp. Asia, Mexico. United to 
Linnaea in Nat. PJl. 

Abelmoscliiis Medic. = Hibiscus Linn. 

Aberia Hochst. Flacourtiaceae. ii sp. Afr., Ceylon. The fruits of 
A. caffra Harv. et Sond., and others, are edible. United to DoryalLs 
in Nfat. PJi. 

Abies (Tourn.) Linn. Synony 7 tiy: A. alba Michx. = Picea alba ; A. alba 
Mill.™ A. pectinata DC.; A. americana Mill. = Tsuga canadensis; A. 
lalifornica Hort. = Tsuga Douglasii ; A. canadensis Michx. = Tsuga 
canadensis; A. Cednts Poir. = Cedrus Libani; A, Deadara Lindl. 
= C. Deod.; A. Douglasii Lindl. = Tsuga D.; A. excel sa Link 
= A. pectin.; A. excelsa Poir. =Picea exc. ; A. Kaevipferi Lindl. = 
Pseudolarix K. ; A. Land Poir. = I^rix europaea; A. montana 
Nym. = Picea excelsa; A. nigt^a Desf. or Duroi=P. nigra; A. ori- 
entalis Poir. =: Picea or.; A. pectinata Poir. = P. rubra; A. Picea 
Lindl. = A. 'pectinata DC.; A. Picea Mill. = P. excelsa; A. rubra Poir. 
= P. rubra: A. 7 fulgaris Poir. = A. pectinata. For further synonymy 
see Index Kewensis. 

Coniferae (Arauc. i b; see C. for genus characters). 20 sp. N. 
temp. The firs are evergreen trees with needle leaves bonie directly 
on the stems. On the main stem the symmetry is radial, whilst on 
the horizontal branches the leaves twist so as to get their surfaces all 
much in one plane. If the top bud be destroyed, how’ever, a branch 
bud below it takes up the vertical growth and radial symmetry. 

The cones are large and arranged much like those of Pinus. The 
female is often brightly coloured, though the C. are wind- fertilised 
(see [). 95). The carpel-scales are large and appear on the outside 
of the cone between the ovuliferous scales. The cone ripens in one 
year. 

A > pectinata IX?.. is the silver-fir, common in the Mts. of S. Ear. ; 
it yields a valuable wood, “Strasburg^* turpentine (see Pinus) etc. 
A. hahamea Mill. (East N. Am.) is the balsam fir, yielding the pure 
form of turpentine known as Canada balsam, used in optical and 
microscopical work. Many other sp. of A. are also valuable. 

AbObra Naud. Cucurbitaceae (ill), i sp. temp. S. Am. 

Abroma Jacq. Sterculiaceae. 9 sp. trop. As. to Austr. 
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ABRONIA. 


Abronla J uss. Nyctaginaceae (i). 12 sp. N. Am. Anthocarp winged, 

AlirOB Lilan. Leguminosae (lii. 9). 6 sp. trop. precatorius L. is 

well known for its hard red seeds (crab’s eyes), stning into necklaces, 
rosaries ^c., and' used as weights in India. Their colour is said to 
attract birds, but they are quite inedible. 

AbutUon Toum. Malvaceae (ii). 80 sp. trop. Many are grown in 

hot-houses. There is no epicalyx. The mechanism of the flr. is 
like that of Malva (esp. Af. sib'cstf-is) but in some of the sp. most 
frequently cultivated, the firs, are quite self-sterile, and the sta. 
do not move downwards, but the styles emerge through the mass of 
anthers, the pollination they thus receive producing no effect. Many 
sp. are visited by humming-birds (p. 103). 

Acada (Tourn.) Linn. Leguminosae (i. 2). 450 sp. trop. and sub- 

trop. They are mostly trees; the typical leaf- form is a bipinnate 
leaf with numerous leaflets and small scaly stipules. Numerous 
departures from this type are found. A great number of sp. (280), 
forming the section Phyllodineae occurring in Australia and Polynesia, 
have simple leaf-like phyllodesy i.e, petioles flattened so as to place 
their surfaces vertically — thii' of course exposes less surface to radia- 
tion. A mere inspection, though it shows the phyllode to he a leaf- 
structure (it has an axillary bud), does not show that it is not a leaf 
turned edgevdse, though the fact that it shows no twist at the base 
would go to prove this. Occasionally however there are reversions 
to type” on the plant, some phyllcxies occurring with leaf-blades at 
their ends, of the ordinary bipinnate type. This is still better seen in 
germinating seedlings, which apparently recapitulate to some extent 
their own ancestral history (p. 113). The first leaves arc typical 
bipinnate leaves; they are followed by others with slightly flattened 
stalks and less blade and so on, until finally only phyllodes are pro- 
duced. In A. alata R.Br. and others, the phyllodes are decurrent 
on the stem, like the leaves of thistles. Another feature tliat varies 
much is the stipules. In many sp. they are represented by large 
thorns, swollen at the base. In A. sphaeroccphala Cham, el .Schlecht. , 
a Cent. Amer. sp., the thorns are inhabited by colonies of ants, 
which bore into them and clear out the internal tissue. The ants live 
only on the A. and are fed by it. Extrafloral nectaries occur on the 
petioles and curious yellow 'ausage- shaped ‘food-bodies’ on the tips 
of the leaflets. These consist of parenchymatous cells containing 
fgod-stuffs and are eaten by the puts ^cf. Cecropia), If any attempt 
be made to interfere with the tree, the ants rush out and attack the 
intruder. A most efficient protection is thus afforded to this myrme- 
cophilous Acacia. (See Cecropia, and Nature, Avig. 1893, where an 
account of the leaf-cutting ants, the chief foes of the A., will be found. 
This was the first case of myimecophily discovered; see Belt’s 
Naturalist in Nicaragua,) 

A few Acacias are twiners, others hook-climl>ers. The flower 
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has 00 long stamens, affording little or no protection to the pollen. 
The fruit is of the usual types. In A. homcUophylla A. Cunn. the 
seed hangs out on a long red funicle which may attract birds. 

Many Acacias yield valuable products. A . Seagal Wilid. (Soudan) 
yields gum-arabic; the gum exudes from the branches “principally 
during the prevalence of the dry desert winds from the N. and E. 
which blow in the winter after the rainy season.’’ Other species yield 
inferior qualities of gum. A. Catechu Wilid. yields Catechu or 
cutch (used in tanning), which is got by digestion of the wood in hot 
water. The wood of other species is valuable in the arts, especially 
that of the Australian black- wood. A, Mdanoxyltm Wilid. 

Acaena Linn. Rosaceae (iii. 9). 40 sp. S. Am., Mexico, Polynes. 
The fruit is hooked like that of Agrimonia. 

Acalypha Linn. Kuphorbiaceae (A u. 2). 225 sp. trop. The anther 

lobes are curiously twisted. The stigmas are very large and branched. 
In A. indica L. there are normal ? flowers at the base of the infl., 
then cf , and at the apex a single ? wdth only one ovule, whose seed 
has the radicle facing downwards and has no caruncle (Clarke). 

Acampe l.indl. Orchidaceae (^il. 10 sp. E. Ind., China, Afr. 

Aoanthaceae. Dicotyledons (Sympet. Tubifiorae). 134 gen. with 1600 
sp. They are chiefly tropical, but occur also in the Medit. region, U.S., 
Australia, ike. Many biological types occur in the order — climbing 
plants, xeroj)hytes, marsh plants, &c, — and there is therefore much 
variety in habit. Trees are rare, most A. being shrubs or herbs with 
opposite exstipulate leaves, which are usuallj’ thin and entire. The 
most con>nion type of infl. is a dichasial cyme, which in its ultimate 
branchings tends to become monochasial, as is so often the case. 
Frequently this cyme is condensed in the leaf-axils as in Labiatae. 
Racemose infls. also occur. Bracts and bracteoles are usually present, 
often coloured; the latter are frequently very large, more or less 
enclosing the flr. 

rhe flower is 5, hypogynous, zygomorphic, usually with a disc 
l)eIow the ovar}'. K (4 — 5), C (4 — 5), commonly two-lipped (the 
upper bp is sometimes not developed, e.g. in Acanthus). Sta. rarely 
5, visually 4 or 2 ; staminodes frequently represent the remainder of 
the whorl. The stamens are epipetaious; anthers very commonly 
with one lobe smaller than the other, or even abortive; connective 
often long (cf. Salvia). The pollen exhibits a very great variety of 
paltenis (see Lindau in Nat. The ovary stands on a nec^ri- 

ferous disc. C» {2), bilocular with axile placentae each with 2 — 00 
ovules in two rows, usually anatropous. Style usually long with two 
stigmas. The general arrangement of the flower for visits of insects, 
protection of pollen &c. is like that of Labiatae or Scrophulariaceae. 

The fruit is a bi-locular cap.sule <with few exceptions), usually 
more or less stalked, and loculicidal to the very base. Seeds usually 
exalbuminous. Their modes of distribution are interesting (see 
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Lindau, loc. at,). The capsules of Acanthoideae explode and the seed, 
are thrown out, largely by the aid of peculiar hook like outgrowth* 
from their stalks [retinacula or jaculators) Many have superficia, 
scales a id hairs which on Uictting become mucilaginous and may thu: 
aid in animal distribution or in anchorage of the seed to its place o 
germination (cf Lmum, Collomia). For examples, see Crossandra, 
Rnelha, Blephans &-c 

Classtjicatum and thief genera (after Lindau) 

I NELSONI OIDEAE (Ovules oo , jaculators papilla shaped) 

Staurogyne, Nelsonia. 

II MENDONCIOIDEAE (Ov. 4, seeds not more than 2 

Drupe ; no jac ) . Mendoncia 

III THUNBERGIOIDEAE (Ov 4 Capsule, jac papilla 

like) Thunbergia, Meyenia 

IV ACANTHOIDEAE (Ov 2—00 Capsule, jac hook 

shaped) 

A. Contortae (cor convolute, or never ascendingly imbn 
cate) Strobilanthes, Ruelha, Eranthemum, Bailena 
B Imbricatae (cor ascendingly imbricate, or with no upper 
lip) Blephans, Acanthus, Crossandra, Aphelandra, 
Justicia 

AcanthoUmon Boiss Plumbaginaceae 80 sp Orient Mostly desert 
plants with spiny leaves (see p 18:^) 

Acanthopanax Miq Araliaceae 6 sp tiop As , Japan 
Acanthopluppium Blume Orchidaceae (i-v) 4 sp Indo Mai The 

axial outgrowth from the base of the column, common in O , is here 
very great and bends first downwards, then up removing the insertion 
o^ the lateral sepals and labellum to a distance from the column 
Acanthaphoenlz H Wendl Palmae(iv 6) 3 sp Mascarenes 

Acanthophyllum C A Mey Caryophyllaceae (i 2) 18 sp W As 

Siber Mostly desert xerophytes with prickly leaves (see p 183) 
Acanthorhiza H Wendl Palmae (12) 4 sj) trop Am The 

adventitious roots that spnng from the lowest nodes grow nornialI\ 
downwards into the soil, but those from the nodes above develope 
into numerous thorny branches, and never reach the earth 
AcantliiMdcyos Welu CucurUtaceae (111) i sp. S W Afr , A hornda 
Welw , a remarkable plant growing on sand dunes 1 he root, several 
inches thick, is very long (up to 40 ft ). Above ground is a thorny 
fhrub, about 3 ft high, with long tendrils ; the thorns are modified 
twigs. The fruit is eaten by Hottentots (See Welwitsch, Trans 
Ltnn Soc. 27, 1869) 

AiCaiitbostacliys Link, Klotzsch, et Otto. Bromeliaceae (r) i sp. {A, 
strobilacea) Brazil, usually placed in Ananas. 

Agca&tbus Tourn. Acanthaceae (iv. B) 20 sp. trop and subtrop , As , 
Afir. , Eur , mostly xerophytes with thorny leaves (those of A sptnosus 
L furnished, it is supposed, the pattern for the decoration of the 
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capitals of Corinthian columns). A, ilicifolius L. forms part of the 
mangrove vegetation of trop. As., Afr., &c. (see p. i88). The flower 
is a large bee-flower; there is no upper lip to the corolla, and the 
protection of the pollen, &c. is undertaken by the calyx. The anthers 
form a box by fitting closely together at the sides ; they shed their 
pollen sideways into this box, where it is held by hairs till an insect 
probing for honey forces the filaments of the stamens apart and 
receives a shower of pollen on its head (cf. many Scrophulariaceae, 
Ericaceae, &c.). In the young flower the style is behind the anthers, 
later on it bends down so as to touch a visiting insect. The fruit 
explodes, as usual in the order, and there are large ‘jaculators* on 
the seeds. 

Acer (Toum.) Linn. Aceraceae, loo sp. N. temp., in mountain or 
hill districts {A. Pseudoplatanus L., the sycamore, and A. carnpestris 
L., the maple, in Britain, the latter native). They are trees and 
shrubs, with opposite exstipulate leaves, deciduous or evergreen. 
Some have simple entire leaves; more commonly the leaf is 3- or 
5-lobed, and occasionally compound. An interesting exercise is to go 
through a collection of Acers in a herbarium or elsewhere, comparing 
the leaf-tips as to degree of development of the acuminate “drip-tips” 
(see p. 154, or StahFs paper in Ann. Buitenz. 1893, reviewed in 
2Vat. *893, and see article Ficus), noting at the same time 

the kind of climate from which each specimen has come. It will be 
easily seen that there is a good general correlation between the length 
of the tip and the wetness of the climate. 

I^rge v^nnter buds are formed, covered by scale leaves. In many 
species transitional forms will be seen as the bud elongates in spring, 
lietween the scales and the green leaves, showing that the scale is the 
equivalent, not of the whole leaf, but of the leaf base. In Negundo, 
often united to Acer, there are no scales, but the bud is protected by 
the base of the petiole of the leaf in whose axil it arises. 

The flowers are in racemes, sometimes contracted to corymbs or 
umbels, are regular, polygamous, and not very conspicuous. The 
formula is usually K5, C5, A4-f4, G (2). There is a well-marked 
disc. Apetaly occurs in some species. Three carpels are frequently 
met w'ith, especially in the end flower of a raceme. The parts vary 
considerably in number, though all the whorls usually vary together 
in this respect. Honey is .secreted by the disc and the S? flowers are 
protandrous, but the fertilisation methods and still more the sex-dis- 
tributions and their causes, deserve further investigation. 

There are 2 ovules in each carpel, orthotropous to nearly 
anatropous, with dorsal raphe. The resulting fruit is a schizocarp, 
each half of it containing as a rule one seed, and being provided with 
a wing, developed from the pericarp, by means of which it is blown 
about by the wind. The seed is exalbuminous and has the embryo 
(in the commoner species) usually curled up. In germination the 
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cotyledons come above the soil almost at once, and perform assimi- 
latory duties. 

A. saccharinum Wang, (and others) yield maple sugar, obtained 
by boring holes in the tree in February and March, and collecting 
the escaping juice. 

The leaves of the maple commonly exhibit vamish-like smears, of 
sticky consistence, known as honey-dew. This is the excretion of the 
aphides which live on the leaves; the insect bores holes into the 
tissues, sucks their juices, and ejects a drop of honey-dew on an 
average once in half-an-hour. In passing under a tree infested with 
aphides, one may sometimes feel the drops falling like a fine rain fsee 
Pithecolobium). The fluid is rich in sugar. When the dew falls the 
hygroscopic honey-dew, takes it up and spreads over the leaf ; then 
later in the day evaporation reduces it to the state of a varnish on the 
leaf surface, which aids in checking transpiration. Many other trees 
exhibit this phenomenon, e.g. lime, beech, oak, &:c. (see Biisgen, Der ^ 
Honigthau^]&[\2i\ Fischer). 

Aceraceae. Dicotyledons (Archichl. Sapindales). A small order with 
the characters of Acer (q. v.). The other genera are Negundo and 
Dipteronia (fruit winged all round). A. are placed in Sapindaceae 
by Bentham and Hooker, and in Aesculinae by Warming. 

Aceranthus Morr. et Dene. Berberidaceae. 3 sp. Japan. United to 
Epimedium in Nat. Pji. 

Aoeras R.Br. Orchidaceae (3). ‘ i sp. Eiir. (inch Brit.), A. anthro- 
pophora R.Br., the man-orchis. Like Orchis. 

AcJilllea Linn. Compositae (vii). 80 sp. N. temp. A. Millefolium 
L., the yarrow or milfoil, is extremely common in Britain and A. 
Ptarmica L. is also frequent. The flowers have very short tubes and 
are visited by a less highly specialised group of insects than most 
of the order. 

Achimenes P.Br. Gesneraceae (ii). 25 sp. trop. Am. 

AcUamydosporeae. The sixth cohort of Dicotyledons (Monochiamy- 
deae) in the classification of Bentham and Piooker. See p. 145. 

Achlys DC. Berberidaceae. 2 sp. Japan and Pacif. N. Am. The 
flowers have no perianth; it aborts early in development. 

Adiras Linn. Sapotaceae (i). Only sp. A. Sapota L., W. Indies, 
largely cultivated in the tropics for its edible fruit, the Sapodilla plum. 

Achyracbliena Schau. Compositae (v). i sp. Calif, to Wa.sh. State, 
/he pappus is formed of broad silvery scales ; the fruit-heads are used ' 
as “everlastings.” 

Achyranthes Linn. Amarantaceae (2). 1 5 sp. trop. and sub-trop. 

Actachiie Benth. Gramineae (viif). 1 sp. trop. S. Am. 

Aciantliits R.Br. Orchidaceae (4). 7 sp. Austr., N. Z., New Caled. 

Eight pollinia. 

Adeaxpha Juss. Calyceraccae. 3 sp. temp. S. Am. 

Adnata Lindl. Orchidaceae (19). 10 sp. Cent. Am., Mexico, epiphytic. 
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There is an outgrowth of the axis carrying out the labellum and 
2 sepals. The labellum is attached to the column. 

Aoiphylla Forst. UmbelUferae (6). 13 sp. Austr., N. Z. 

Acolcanthera G.Don. Apocynaceae (i. i). 3 sp. Abyss, and Cape 

Col. The root and wood of A, venmcUa G.Don supply the Zulus 
with their arrow -poison. 

Aoonitiun Toum. Ranunculaceae (a). 60 spec. N. temp. (A. Na^ 

pdlus L., the aconite or monkshood, in Brit.) The tuberous roots 
contain the alkaloid aconitin. The flowers are in racemes (see order). 
The posterior sepal forms a large hood, enclosing the two “petals” 
which are represented by nectaries on long stalks. The protandrous 
flower is thus adapted, by its structure and its blue colour, to bees. 
The distribution of A. is largely determined by that of the humble- 
bee (Bombus), the limit of the former being within, but close to, 
that of the latter, except in S. Am., where there are Bombi but 
no A. (See Drude, Pjianzengeog^ Humble-bees often rob the flower 
of its honey by biting through the hood. The fruit consists of fol- 
licles which only open so far as to expose the seeds, which escape 
when shaken by wind or otherwise. 

The root of A, ferox Wall, furnishes the Bikh poison of Nepal. 
All sp. are poisonous ; the root of the monkshood has sometimes been 
mistaken for horse-radish. 

Acoros Linn. Araceae (i). 2 sp. A, Calamus L. is the chief sp. and is 
spread over the N. temp, zone (incl. Britain, where it is not endemic). 
Rhizome sympodial; leaves isobilateral (from this fact and the 
aromatic scent of all parts, comes the name ‘sweet -flag’). Fins. 5, 
protogynous, with perianth. 

Acridocarpus Guill. et Perr. Malpighiaceae. 1 1 sp. Afr. 

Acroclinlnm A. Gray = Helipterum DC. 

Acrogamae = Porogamae. 

Acroglochin Schrad. Chenopodiaceae (A. 2). i sp. N. India, China. 
The fruit mass is prickly, many of the twigs not ending in firs. 

Acropera Lindl. = Gongora Ruiz et Pav. 

Aoroatlclmin Linn. Polypodiaceae. About 150 sp. trop., mostly in 
wet places. 

Aotaea Linn. Ranunculaceae (2). 3 sp. N. temp. A, spicaia L., the 

bane-berry or herb-chnstopher, occurs in Brit. The firs, are in 
racemes and have only one cpl. Fruit a berry. Cimicifuga is 
sometimes united to A., e.g. in Nat, PJi, 

AcUneUa Nutt. Compositae (vi), 17 sp. Am. 

Actlnidia Lindl. Dilleniaceae (Temstroem. B. and H,). 8 sp. E. As. 

Actinlopterls Link. Polypodiaceae. i sp. Ind., Afr., Masc. It has 
the habit of a small palm with fan leaves. 

Aottaolepis DC. Compositae (vi). 9 sp. West U.S. Joined to Baeria 
in Nat* PJl* 

Actinoxaerla Nutt. Compositae (v). 2 sp. Atl. U.S. 


w. II. 


2 
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i^ 4 ^lt 2 l 08 teainia GHff. Cucurbitaceae (i). 4 sp. Ind. to Japan. 

Ac^aostrobus Miq. Coniferae (Arauc. -2 a; see C. for genus characters). 
I sp. A, pyrumidaUs Miq., in S. W. Australia. 

Ada LindL Orchidaceae (28). i sp. Colombia. 

Adamta Wall. = Dichroa Lour. 

Adaasoziia Linn. Bombacaceae. 3 sp. Afr., Austr. A . digitata L. is 
the Baobab, one of the largest trees known. Its height is not great, 
but it has a very stout trunk, as much as 30 ft. thick. The fruit is 
woody, containing a pulp in which lie the seeds. 

Adeaandra Willd. Rutaceae (iv). 25 sp. E. Afr. 

Adenantliera Royen. Leguminosae (1. 4). 3 sp. trop. As. and Queens- 
land. The se^s are hard and bright red (cf. Abrus). 

Adenia Forsk. = Modecca Linn. 

Adenocarpus DC. Leguminosae (iii. 3). 10 sp. Medit. 

Adeaophora Fisch. Campanulaceae (i. i). 10 sp. temp. Eur., As. 

Adenofltemma Forst. Compositae (ii). 6 sp. trop. Am. ^ 

AdenoBtoma Hook, et Am. Rosaceae (in. 7). 2 sp. Calif. A.fasci- 

culaia H. et A. is the shrub forming the “ Chaparral ” of the Sierras, 
so often mentioned in stories of adventure. 

Adanostyles Cass. Compositae (ii). 5 sp. Alpine, Eur., As. Minor. 

Also a synonym of Zeuxine (Orchidaceae). 

Adesmia DC. {Patagonium Schrank.) Leguminosae (in. 7). 90 sp. 

S. Am. 

Adhatoda Toum. Acanthaceae (iv. B). 6 sp. trop. 

Adiaiitiixa Linn. Polypodiaceae. About 70 sp., esp. trop. Am. 
A, CapilluS’V&neris L., the maiden-hair fern, occurs wild in a few 
spots in Brit. Many sp. of maiden -hair are favourite hot -house 
plants. Several tropical sp. are climbing epiphytes. 

Adlnandra Jack. Theaceae. 1 3 sp. trop. As., Afr. 

Adlnmla Rafin. Papaveraceae (in), i sp. E. N. Am. A leaf-climber. 

Adonis Dill. Ranunculaceae (3). 20 sp. N. temp. A. autumnalis L., 
the pheasant's eye, is a rare cornfield weed in Britain. 

Adoza Linn. Adoxaceae. moschatellina L., the moschatel, is the 
only sp. It is found in the N. temp, zone, including Britain. There 
is a creeping monopodial rhizome, bearing a flowering shoot with a 
few radical leaves, a pair of opposite cauline leaves and a small head 
of greenish flowers, usually 5 in number (a condensed dichasial cyme). 
The terminal flower is usually 4-merous, the laterals 5-merous (cf, Ruta 

I and other plants). Flowers 5 , regular, greeni.sh and inconspicuou,^ 
There is a perianth of two whorls, the outer usually 3-merous; it is 
sometime r^arded as an involucre formed of bract and bracteoles, 
but is very probably a «ilyx. Sta. alternate with petals, divided almost 
to the base. Cpls. (3 — 5) rarely (2). Ovary semi-inferior with one 
pendulous ovule in each loculus. Fruit a drupe with several stones. 

Honey is secreted round the top of the ovary. The chief visitors 
are small flies, attracted by the curious musky smell. 
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Adoxaoeae. Dicotyledons (Sympet. Rubiales). Only genus Adoxa 
Bentliam and Hooker unite the order with the Caprifoliaceae, 
and other authors place it near to the Saxifragaceae. Its relationships 
to any order are not very close (see Schumann, Morph. Studien). 

Aechmea Ruiz et Pav. Bromeliaceae (i). 50 sp. epiphytes, W. Ind. 
and S. Am. 

Aegloeraa Gaertn. Myrsinaceae (iv). i sp. A. majust trop. Old 
World. It grows in mangrove swamps together with Rhizophora, 
&c., and exhibits a similar habit, vivipary, &c. (see p. 188). 

Aegilops Linn. = Triticum L. 

Aegiphlla Jacq. Verbenaceae (iv). 30 sp. trop. Am. 

Aegle Correa. Rutaceae (x). 2 sp. Indo-mal. 

Aegopodlum Knaut. Umbelliferae (5). 2 sp. Eur., As. (i Brit.). 

Aegopogon Beauv. Gramineae (ill). 2 sp. Braz. to Calif. 

Aerides Lour. Orchidaceae (31). 15 sp. E. As. Epiphytes ; leaves deshy. 

^Aeschsm&nthuB Jack. {Trichosporum Don.) Gesneraceae (i). 70 sp. 
Indo-mal., China. IVlany are epiphytes with fleshy leaves. The 
flrs- show extreme protandry with movement of the sta. The seeds 
are provided with long hairs. 

AeschyiLomend Linn. Legumihosae (ni. 7). 50 sp. trop. (Herminiera 
is often united with A., e.g. in Nai. PJl.) 

Aesoollnae, A cohort in Eichler’s (Warming's) classification (p. 146). 

Aescnlus Linn, (including Pcevia Poir- and Billia Peyr.) The only 
genus of Hippocastanaceae. 16 sp. N. temp, and Venezuela, &c, 
A. Hippocastanum L. is the horse-chestnut, which, with several sp. 
of the sub- genus Pavia, is commonly grown as an ornamental tree. 
A. ohioensis Michx. {= ^ahra Willd.) is the Buckeye of the U.S. 
They are trees with very large winter buds, covered with resinous 
scale leaves and containing the next year's shoot in a very advanced 
state (including the infl.). The bud expands very rapidly in spring. 
In A , pannjfora Walt, transitions from scales to perfect leaves may 
be seen, showing the former to be the equivalent of leaf-bases. The 
leaves are opp. exstip. palmate ; the blades when young hang dowm- 
w’ards and are hairy. The infl. is mixed, the primary structure being 
racemose, but the lateral branches cymose (cincinni). The upper 
flowers are <? , with rudimentsury ovary, and open first. The 5 
flowers are prologynous, and when they open the ripe stigma protrudes 
whilst the sta. are bent down ; later on these move up to a level with 

• the style. Self-fert. may occur. The chief visitors are bees. O# 
the corolla when young are yellow spots, which later on turn red (cf. 
Fumaria, Diervilla, &c.). The formula of the flr. is K (5); C 5 or 
4 zygom. ; A 8-5 introrse ; disc extrastaminal, often one-sided. 0(3), 
3 -locular, with 2 ovules in each loc. Fruit a leathei7 capsule, usually 
one-seeded, 3-valved. Seed large exalbuminous. (Cf. this fruit with 
that of Castanea.) 

Aethiosma R.Br. (inch Eunomia DC.). Cruciferae (ii. d). 50 sp. Medit. 

? — 2 
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Fruit lomentose in some sp. ; in others, e.g. A, heterocarpa J. Gay, 
there are two kinds of fruit, one many*seeded and dehiscent, the other 
one-seeded indehiscent. 

Linn. Umbelliferae (6). i sp. A, Cynapiuvi L. Brit. Eur. 
(fool’s parsley). 

AfiseUa Sm. (intsia Thou.) Leguminosae (ii. 3). 8 sp. trop. As. 

Afr. 

Agapaathus L’Herit. Liliaceae (iv). 3Sp. S. Afr. A.umhellatus L’H. 
is common in gardens. Ind, a cymose umbel. Seeds winged. 

Agapetes G. Don. Ericaceae (iii. 8). 30 sp. Nepal to Australia. 

Agathaea Cass. = Felicia Cass. United to Aster. 

Agathis Salisb. {Dammara Lam.) Coniferae (Arauc. la; see C. for 
genus characters). 4 sp. 'Malay to N. Z. Evergreen dioecious trees : 
the fruit takes two years to ripen. A. Dammara Rich. {D. orimtalis 
Lamb.), in Malay and Phil. Is., yields Dammar, a resin largely used 
in varnish-making, &C. A, australis Steud. in Austr. and N. Z.,, 
is the Kauri or Cowrie pine, yielding a similar resin (Kauri-copal or 
dammar) ; the best pieces are dug out of the soil, often at a distance 
from any trees now living. 

Agathosma Willd. Rutaceae (iv). 100 sp. S. Afr. 

Ag^ave Linn. Amaryllidaceae (li). 50 sp. trop. Am. The so-called 
Century plant or American Aloe {A, ajnericana L.) is the most 
familiar sp. There is a short stem, which grow’s in thickness in a 
similar manner to the stem of Yucca, bearing a rosette of large 
fleshy leaves, coated on the surface with wax. Only two or three of 
these are formed in a year. During a period of from five to 100 
or more years, depending on climate, the richness of the soil, &c. the 
plant is purely vegetative, and stores up in these leaves an enormouj^ 
mass of reserve materials. At length it flow'ers, a gigantic terminal 
infl. coming rapidly out, sometimes reaching a height of 20 feet, and 
bearing many flowers. When the berries are ripe the reserves are 
exhausted, and the plant dies; it is thus an “annual” in a sense. 
The rush of sap to so large and so rapidly developed an inflorescence 
is of course very great ; the Mexicans utilise it by cutting off the young 
flower head and collecting the sap (as much as 1000 litres have l>een 
got from one plant). The fermented juice is the national drink 
“pulque.” The plant is also useful in many other w^ays, yielding 
fibre, &c. A. ri^a Mill, yields the fibre “Sisal hemp,” now' largely 
used in rope making. * 

Vegetative reproduction occurs in two ways — by suckers from the 
base of the stem, and by bulbil-formation in place of some of the 
flowers (seep. 115). 

Ageratom Linn. Compositae (ii). 30 sp. trop., all but one Amer. 

Aggrdgatae Engler. The 8th cohort of Dicol. Sympet. (see p. 140). 
Ditto Eichler (Warming). The loth cohort of Sympet. (see p. 147). 

Aglala Lour. Meliaceae. 60 sp. Ind. to Austral. 
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Aglaonema Schott. Araceae (v). lo sp. E. Ind. There are several inlL 
forming a syrapodium. Fir. monoecious, naked. 

Ag’onis Lindl. Myrtaceae (a). 13 sp. Austr. 

Agrimonia Toum. Rosaceae (iii. 9)- iosp. N. temp. A, Eupatoria 

L. and A, odorata Mill, (agrimony) in Brit, llie recept. encloses 
the two achenes in frt. and is covered with hooks for animal carriage. 

Agropyron J. Gaert. Gramineae (xii). 32 sp. temp. A, caninum 
Beauv, and A* repens Beauv. occur in Brit. The latter is the twitch 
or couch grass, a very troublesome weed in agriculture. It has a long 
rhizome, rooting at the nodes. If broken up by plough or harrow 
each node gives rise to a new plant, hence it is very hard to eradicate. 

Agrostemma Linn. = Lychnis L. 

Agrostls Linn. Gramineae (viii). too sp. chiefly N. temp. 4 Brit, sp., 
including A. alba L. the white Bent- or Fiorin-grass, a valuable pasture 
grass with a creeping stem that roots at the nodes. 

Ailanthos Desf. Simarubaceae. 4 sp. Ind., Chi., Austr. A. glandu- 
hsa Desf., the tree of heaven, is a favourite in parks. Absciss layers 
are foimed at the base of the leaflets as well as of the main petiole ; the 
former usually drop first. Buds are formed on the roots (?). 

Ainallaea DC. Compositae (xii). 16 sp. Ind. to Japan. 

AinswortMa Boiss. =Tordyliiim L. 

Aira Linn. Gramineae (ix). ri sp. chiefly Eur., Afr. 2 sp. in Brit, 
(for caespUosa L. and A, Jlexuosa L. of Brit, flora, see Des- 
champsia, and for A, canescens L. see Corynephorus). 

Alsoaceae (/>V(7«ai’a^ of Bent h.- Hook.). Dicotyledons (Archichl. Centro- 
spermae). 18 gen. wfith 420 sp. chiefly S. Afr. They are nearly 
allied to the other Centrospermae, but have been placed in various 
other relationships by other authors (near Cactaceae by B. and H.). 
Xerophytic herbs with opp. or alt exstip. leaves, often fleshy, and 
with cymes of flowers. The anatomy is of interest (see Nai. Pfl*). 
The typical formula, according to Pax, is P5 (odd leaf posterior); 
A H(3), 3-locular with 00 ovules in each. In the androeceum, 
dedoublement is very common, and in these cases the outer sta. 
are frequently represented by petaloid staminodes {eg. Mesembry- 
anthemum). The ovary is usually sup. with axile plac. but in 

M. it is inf., multiloc. with parietal plac., a very unusual feature, 
brought about during development (see M.). Fruit usually a cap- 
sule ; seed albuminous with curved embryo. 

• Classification and chief genera (after Pax): 

I. MOLLUGINOJDEAE (perianth deeply 5-lobed : ‘petals^ 

or not: ov. sup.) : Mollugo, Orygia. 

II. (perianth tubular); 

1 . Sesuvieae (ov. sup. ; caps, \rith lid) : Sesuvium, Trianthema. 

2. Aisoeae (do.; caps. spHtting): Galenia, Aizoon. 

3. Mesenibryanthemeae (ov. inf.): Tetragonia, Mesembry- 

anthemum. 



12 


AIZOON, 


# 

Aiatoon. Akoaceae(n. t). losp. Afr., Medit. Sta. oo in bundles. 

AJnga Linn. Labiatae (i. i). 30 sp. temp. A. reptms L. the bugle» 
and two oth^s in Brit. The corolla has no upper lip, the sta. being 
protected by the bract above. Vegetative reproduction by runners. 

AlMhlA Dene. Lardizabalaceae. 2 sp. China, Japan. A. quinata 
Dene, is often cultivated. Its firs, are monoecious, the lower in the 
raceme usually % . The ? is much larger than the S , a very unusual 
thing. The berries dehisce like follicles. 

Aluoglum Lam. Comaceae. 4 sp. Malaya. 

Alliizzla Durazz. Leguminosae (i. i). 50 sp. trop. and sub-trop. 

Old World. A, Lebbek Benth., and others, yield valuable timber. 

Albuca Linn. Liliaceae (v). 30 §p. Afr. Outer sta. often staminode-s. 

Alchemilla Linn. Rosaceae (in. 9). 40 sp. temp. Fir. inconspicuous, 
with epicalyx, apetalous; sta, 2 or 4; cpls. i — 4, each with i ovule. 
Achenes enclosed in dry recept. A, arvensis Scop (parsley-piert), 
A, vulgaris L. (lady’s mantle) and A. alpina L. occur in Brit. The^ 
last covers large areas in the Highlands; it has hairy leaves, more 
divided than those of the preceding sp., and the change from one type 
^to the other is very noticeable in ascending the hills. The flrs. of all 
Brit. sp. are visited by flies. 

Alchomea Sw. Euphorbiaceae (A. 11. 2). 30 sp. trop. A, (Coelehogyne) 
ilicifolia Mull.-Arg. is only cultivated in the female form, but pro- 
duces good seed. Adventitious embryos are formed by budding 
of the nucellus-tissue round the embryo-sac (cf. Funkia). 

AldroTanda Monti. Droseraceae. i sp. A. vesiculosa L. Eur., As. 
It is a rootless swimming plant, with whorls of leaves. Each of these 
has a stalk portion and at the end of this a few bristles and a blade 
like that of Dionaea {qcul) provided with glands and trigger hairs. 
Mucilage is also secreted by stellate hairs on the leaf. Small water 
animals are captured and digested as in Dionaea (see Darwin, Goebel, 
&c. and p. 196). Winter buds (p. 170) are formed in colder climates. 

AletxlB Linn. Liliaceae (ix). 8 sp. E. As. and N. Am. 

Aleurites Forst. Euphorbiaceae (A. ii. 3). 5 sp. trop., sub-trap. 

Extrafloral nectaries occur on the petiole and at the ends of the laige 
leaf-veins (see Groom, Ann. of Bot, 1894). The seeds yield an oil. 

Alfredia Cass. Merged in Carduus Linn, (same spec, names). 

AUia^ Toum. Leguminosae (in. 7). 3 sp. Steppes and Medit. 

Thorny xerophytes. In the dry season the rootstock is blown about 

^ by the wind. A honey-like sap exudes from all sp. in hot weather, • 
hardening into brownish lumps during the night (manna). 

AUbertia A. Rich. Rubiaceae (i. 8). 20 sp. trop. Am. 

Alisma Linn. (incl. Caldesia Pari.). Alismaceae. 6 sp. cosmop. 
A. Plantago L., the water-plantain, in Brit, Sta. 6, due to doubling 
of outer whorl, coherent at the base, forming a nectary. For A, naians 
L. see Elisma. 

Alismac^ie. Monocotyledons (Helobieae). 10 gen. with 50 sp. temp. 
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and trop. Mostly water or marsh herbs with perennial rhizomes. 
Leaves various, erect, floating, or submerged and exhibiting structure 
corresponding to their conditions of life (see p. 171 and Sagittaria, 
Elisma, &c.). In the leaf axils are small scales. Laticiferous ves- 
sels occur. Infl. usually much branched, the primary branching race- 
mose, the secondary often cymose. Fir. 5 or , r^ular, with 
perianth of 6 leaves in two whorls, the outer sepaloid, the inner 
petaloid. Sta. 6-00 , with extrorse anthers. Cpls. ^00 , apocarpous, 
superior, with i (rarely a or more) anatropous ovule in each. Fruit 
a group of achenes ; seed exalbuminous ; embryo horse-shoe shaped. 

Chief gemra : Alisma, Elisma, Damasonium, Sagittaria. [Benth.- 
Hook. unite A. with Butomaceae, placing them in Apocarpae.] 

Allciimui Tausch. Boraginaceae (iv. 3). 30 sp. Medit. &c. The 

root of A , tinctoHa L. furnishes the red dye, alkanet or alkannin. 

Allamanda Linn. Apocynaceae (1. i). 12 sp. trop. Am. and W. Ind. 

AUiaria Marsh. = Sisymbrium L. {A. offic, DC. = 5 . Alliaria Scop.). 

*>A 3 Hnntft Loefl. Nyctaginaceae (1). i sp. Am. Anthocarp glandular 
(cf. Pisonia), 

Allium (Toum.) Linn. Liliaceae (iv). About 250 sp. N. temp. A. ur- 
sinum L. (garlic), A. Sckoenoprasum L. (chives), and 6 others, in Brit. 
A, Cepa L. (Persia, &c.) is the onion. A, Forrum L. (Eur.) the leek, 
A* ascalonicum L. (Orient) the shallot. A, sativum L. (S. Eur.) the 
garlic. All are bulbous herbs with linear (or hollow centric) leaves 
and cymose umbels of firs. In many sp. the flrs. are replaced by 
bulbils serving for vegetative reproduction (cf. Lilium). In A. ur- 
sinum^ &c. honey is secreted by the septal glands of the ovary ; the 
protandrous fir. is visited by bees and flies. 

AUoplectUB Mart. {Crautzia Scop.) Gesneraceae (i). 35 sp. trop. Am. 

AUoaonut Bernh. = Cryptogramme R. Br. 

Almeidea .St. Hil. Rutaceae (v). 10 sp. Brazil. 

Aluus (Tourn.) Linn. Betulaceae. 14 sp. N. temp. (A, glutinosa 
Medic., the alder, in Britain.) Like Betula in most features. In the 
axil of each bract of the catkin are 3 fiowem (see diagram of the 
order, and cf. other genera) each with 4 stamens and 4 perianth 
leaves. The bracteoles a, /S'. are present. Stem. 

(See diagram.) All these leaves are united with fir. fir. fir. 

one another. In the ? catkin only two, the /S' /S' 

lateral, flowers occur, and the some bracts. After a /S 

fertilisation, the ovary gives a one-seeded nut, bract, 

under which is found a 5-lobed scale, the product of subsequent 
growth of the 5 leaves. The flower is chalazogamic (see p, 44 and 
art. Chalazogamac), 

Neck. Araceae (vi). 20 sp. E, Ind. Herbaceous. Monce- 
cious. ** A* Oiiora^ C. Koch, is supposed by Delpino to be fertilised 
by snails. The spadix is covered in its whole length with normal 
and abortive stamens and pistils ; only ? flowers occur in the lower 
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wider part of the spathe, and they only are mature in the first period. 
From this chamber an attractive odour issues, and the snails are 
admitted by a narrow entrance. In the second stage this entrance 
closes and the anthers dehisce. Snails which creep on to flow ers in 
this sta^e seek vainly for the entrance, and dust themselves with 
pollen, which they carry to the stigmas of younger plants ” (Muller). 

Aloe Tottm. Liliaceae (iii). About 85 sp., mostly in Cape Colony, 
and specially on the dry Karroo desert. The plant is usually of 
shrubby or arborescent habit, the stem growang in thickness and 
branching. The leaves are borne in dense rosettes at the ends of the 
branches, and are usually very fleshy, with thick epidermis and some- 
times a waxy surface. From them the drug is obtained ; they are 
cut across and the juice collected and evaporated to the necessary 
stiffeess. 

Alonsoa Ruiz et Pav. Scrophulariaceae (ii. 3). 6 sp. S. Am. 

Alopecoras Linn. Gramineae (viii). 20 sp. temp. A. pratensis'L. 
tail, a valuable pasture grass) and 3 others in Bnt. Fir. protogynous. 

Alphitonia Reissek. Rhamnaceae. 6 sp. New Cal., Austr., Moluc 

Alphonsea Hook. f. Anonaceae (i). 9 sp. trop. As. 

Alpinia Lmn. Zingiberaceae. 40 sp. trop sub-trop. As., Austr., &c. The 
flr. has a small tubular cal} x, a corolla w ith short tube and three large 
teeth, and a big labellum; the lateral staminodes are much reduced 
or wanting. Anther lobes divided by broad connective 

Alsine Scop. = Arenaria Linn. 

AlBOdeia Thou. (JRtnorea Aubi ) Violaceae : 40sp. trop. 

Alsomitra M. Roem. Cucurbitaceae (i). 11 sp. Indo-mal , Austr., 

S. Am. 

AlsophUa Br. Cyatheaceae. About 70 sp. trop. They are mostly large 
tree ferns wdth naked son (the only genus of C. with no indusium). 
The pith of some sp. is eaten by natives of Australia, &.C. 

Alstonia R. Br. Apocynaceae (l. 3). 30 sp E. As , Austr., Polynes, 

Leaves in whorls. The bark has tonic properties. 

Alstroemeria Linn. Amaryllidaceae (iii). 40 sp. esp. S. Am. The 
leaves are twisted at the base so that the true upi>er surfaces face 
downwards (the internal structure is also reversed) The capsule 
splits explosively. 

Altemanthera Forsk. Amarantaceae (4). 20 sp. Am., Austr. 

Althaea (Toum ) Linn. Malvaceae (11). 13 sp. temp. Old World. A. 

officinalu L. (marsh mallow) and hirsuta L. occur in Bnt. A, 

^osea Cav. is the holly-hock. 

Altingla Noronha. Hamamehdaceae. 2 sp. China to Java. Like 
Liquidambar. The male flrs are reduced to naked sta , with 
basifixed anthers dehiscing laterally, so that only by comparison wdth 
related forms can it be shown that the spike of sta. is really an infl. 
and not a flr. 

Alyseum Toum. Cruciferae (iv. 17). 100 sp. Medit , Eur. 
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Axnanoa Aubl. Euphorbiaceae (A. i. i). 6 sp. trop. Am., Afr, 

Amarantaoeae. Dicotyledons (ArchichJ. Centrospermae). An order 
so closely allied to Chenopodiac^e, that it seems scarcely just to 
separate them. They differ chiefly in habit, the Am. not as a rule 
being halo- or xero-phytes, and having larger leavesj rarely succulent. 
The flrs. are in cymes in the axils of the leaves, so that the total 
infl. is generally racemose. The typical diagram is the same as that 
of the C. Perianth membranous, [For details, see Nat, PH.} 
Classification and chief genera (after Schinz) : 

A. AMARANTOIDEAE (anther 44ocular). 

1. Celosieae (ovules > i). Celosia. 

2. Amaranteae {ovMle i): Amaranthus. 

B. GOMPI/RENOIDEAE (anther 2-locular). 

3. Gutileinineae {stB.. ^ri^nons)'. Guilleminea. 

4. Gompkreneae (sta. hypog5mous) : Gomphrena, Iresine. 

Amaranthus Linn. Amarantaceae (2). 45 sp. trop. and temp. 

(“love-lies-bleeding”). The infl. is often made up of an enormous 
number of flrs., is very conspicuous, and probably insect-fertilised. 
AmarjUidaoeae. Monocotyledons (Liliiflorae). 75 gen. with about 
700 sp. mostly, trop. and sub-trop. They resemble Liliaceae in 
most respects but have an inferior ovary. Living, as they chiefly 
do, in dry climates, they are mostly xerophytes. Many are bulbous, 
leafing only in the wet season, others, e.g. Agave, &c., have fleshy 
leaves covered with wax. A few (§ iii) have ordinary leafy stems ; 
many have rhizomes. The infl. is usually borne on a scape and has 
the usual spathe seen in Monocotyledons. It is always cymose, but 
often umbel- or head-like in form by condensation of the flrs. Fir. 
? , regular or zygomorphic (transversely so in Anigozanthos). It has 
an inf. ovary of 3 cpIs. with axile placentae and 00 anatropous 
ovules, 6 sta. with introrse anthers, 6 petaloid perianth-segments, and 
in some cases (Narcissus and its allies) a corona, looking like an 
extra perianth whorl, between the normal perianth and the sta. 
Eichler looks on this as the combined ligular outgrowths of the 
perianth leaves, Pax {Morphologic p. 227 or Nat. Pfi.) as the stipules 
of the sta., giving a series of flrs. showing transitions from simple 
stipular outgrowths on each sta. to a full corona (Oliphruria, 
Sprekelia, Eucharis, Narcissus). The fruit is usually a capsule, 
sometimes a berry. [Placed in Epigynae by Benth.- Hooker.] 

, Classification and chief genera (after Pax): 

I. AMARYLLIDOIDEAE (bulbous, scapigerous) : Hae* 
manthus, Galanthus, Amaryllis, Crinum, Eucharis, Narcissus. 

II. AGAVOIDEAE (rhizome; leaves fleshy, in rosettes): 
Agave, Fourcroya. 

III. HYPOXIDOIDEAE (rhizome; stem with small ordinary 
leaves); Alstroemeria, Bomarea, Anigozanthos. 

IV. CA MP YNEMA TO IDEA E (anthers extrorse) ; Campyriema. 
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AmaryUls Linn. Amaryllidaceae (i). i *sp. A. belladonna L., 
Cape Colony. The flr. is rendered zygomorphic by the upward 
curve of the sta.; the style projects above the anthers, favouring 
arosS'pollination. 

Amaftonia Linn. Verbenaceae (ii). 6 sp. trop. Am. 

Ambcm Juss.=Tambourissa Sonn. 

Axaliroaia Linn. Compositae (v). 15 sp., \ Medit., 14 Am. Heads 

unisexual, the $ one-flowered. Fruit enclosed in the involucre. 

Amhrosinla Linn. Araceae (vii). i sp. Medit. 

Anu^lanchier Medic. Rosaceae (ii. 4). 10 sp. N. temp. 

Axnellus Linn. Compositae (iii). 9 sp. S. Afr. 

Ainentaceae= orders in cohorts 3, 4, of Archichlamydeae. 

Ai]ieth3r8tea Linn. Labiatae (i. 1). 1 sp. Sibena. 

Amherstia Wall. Leguminosae (ii, 3). i sp., A. noinlis Wall. (India), 
remarkable for its splendid flrs. Stalk and bracts as well as petals 
are bright red. Sta. united in a tube. 

AmiaTitliluni A. Gray=:Zygadenus Michx. 

Amtcia H. B. et K. Leguminosae (iii- 7). 5 sp. Andes. In^. Zy^o^ 

meris DC. the big stipules protect the bud. 

AfitTnanula (Houst.) Lmn. Lythraceae. 18 sp., wet places, cosmop. 

Ainmi (Tourn.) Linn. Umbelliferae (5). 6 sp. Old World. 

Anunohium R. Br. Compositae (iv). 2 sp. New S. Wales. A. alatuvi 
R. Br. is often cultivated for its flower-heads, which, when dried, form 
one of the many “everlastings.*' 

Aznmoplilla Host. Gramineae (viii). i sp. N. temp. (incl. Brit.), 
A, {Psammd) arundinacea Host., common on sandy coasts (marram 
grass). It is largely used to bind sand dunes, possessing a long 
rhizome. After some years a light soil is formed in which fescue 
and other plants take root, and gradually the whole is covered with 
vegetation. The leaves 6url up inwards in dry air, thus avoiding 
transpiration (see order). [.See p. 188.3 

Amomum Linn. Zingiberaceae. 50 sp. trop. As., Afr., Austr., 
Polynes. The leafy stems rarely bear flrs, ; these are borne on other 
axes springing directly from the rhizome. Many sp. furnish forms of 
Cardamoms. See Elettaria. 

Amorplia Linn, Leguminosae (lu. 6). lo sp. N. Am. A. fmticosa 
L. is common in shrubberies. The small flrs. are arranged in a 
dense spike. Wings and keel are absent, the standard only remain- 
ing; it folds round the >tai»en-tube at the base. The flr, is^ 

• protogynous with persistent stigma 

AmorphophaUilB Blume. Araceae (iv). 15 s^). E. Ind. There 

is a corm-like rhizome, giving rise yearly to .one enormous leaf 
(in some sp. the stalk 15 feet long and the leaf 10 feet across) 
and sm equally gigantic infl. (in A, Titanum Becc. 3 feet high) 
with $ flrs. above and $ below. Its dirty red and yellow colour, 
and fcetid smell, attract numbers of carrion fies by which it 
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is fertilised ; they are often so deceived as to lay their eg^ on the 
spadix. 

AmpdUdaoeae (or AmpeUdeae) = Vitaceae. 

AmpelOdesma Beauv. Gramineae (x). 3 sp. Medit. and Afr. The 

leaves of A, tenax Link. (Algiers) are used like Esparto (Stipa). 

Ampelopsis (Rich, in) Michx. = Vitis Linn. {A. hederacea DC. = V. hed. ; 

A. quiftqtt^folia Michx. =V. hed. ; A, VatcktiVLotU^W. inconstans). 

Amphlcarpaea Ell. Leguminosae (iii. 10). 15 sp. trop. and temp. 

N. Am., Japan, Himalaya. A. monoica Ell. and others have cleisto- 
gamic firs, below, which give subterranean fruits like Arachis. 

Amphicome Royle. Bignoniaceae (11). i sp. Himal. 

Amslnckia Lehm. Boraginaceae (iv. 2). 8 sp. W. Am. 

Axnsonla Walt. Apocynaceae (i. 3). 7 sp. N. Am., Japan. 

Amygdalns (Toum.) Linn. = Prunus Toum. {A. communis L. = P. 
Amygd. A. Persica L. = P. Pers.) 

Am3nl8 P.Br. Rutaceae (ix). 12 sp. trop. Am. 

AnahaBls Linn. Chenopodiaceae (10). 17 sp. Medit., As. 

Anacampseros. Portulacaceae. 9 sp. S. Afr. Xeroph3rtes with fleshy 
leaves ; stipules represented by bundles of hairs protecting the young 
leaves in the bud. 

Anacamptls Rich. = Orchis Linn. 

Anacardiaceae. Dicotyledons (Archichl. Sapindales). 59 gen. with 
500 sp., chiefly found in the tropics, but occurring also in the 
Medit., Chino-Jap., N. Amer., and Andine regions. In habit they 
resemble plants of other families, e.g. Rutaceae, Leguminosae, Sa- 
pindaceae, &c. , but their floral characters mark them off as a distinct 
order. They are trees or shrubs with alt. exstip. leaves and 
panicles of firs. Resin -passages occur, but the leaves are not 
gland-dotted (hence they cannot be confounded with Rutaceae). 

The receptacle may be convex, flat or concave, and a gynophore 
or other axial outgrowth may occur. The fir. is typically 5-merous, 
but usually with reduction in the essential organs. The sta. are 
generally less than 10, the cpls. most commonly 3, rarely (3). 
Very often only one of the three is fertile, and frequently only one 
cpl. is found at alL Ovule solitary, anatropous with dorsal raphe. 
Fruit various. Endospenn. [Placed in Sapindales by B.-H.] 
Classification and chuf genera (after Engler) : 

A. 5 free cpls. or i . Leaf simple, entire ; 

I . MANGIFEREAE\ Mangifera, Anacardium. 

B. Cpls. united. Lf. rarely simple: ^ 

II . SPONDIEAE (ovules in each cpl.) : Spondias. 

III. RHOIDEAE (one ovule only, o\^ry free): Pistacia, 

Rhus. 

IV. SEMECARPEAE ovary sunk in axis) : Semecarpus. 

C. Cpl. t. $ flr. naked, Lf. simple, toothed: 

V. DOBINEEAEx Dobinea (only genus). 
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Anaoardivni Linn. Anacardiaceae (i). 8 sp. trop. Am. A, occi- 

dentale L. is the Cashew-nut, largely cultivated. Its stem yields 
a gum. The firs, are polygamous. Each has one cpl. which 
yields a kidney-shaped nut with a hard testa containing a black acrid 
juice. The nut is edible if the testa be carefully removed. Under it 
the axis of the fir. swells up into a large pear- like body, fleshy 
and edible, and so the seeds are distributed by animal agency. 

Aaaclmrls Rich. = Elodea Michx. 

Anacydus Linn. Compositae (vii). 12 sp. Medit. 

Anagallta (Toum.) Linn. Primulaceae (iii). 12 sp. Eur,, As., Afr., 
S. Am. 2 sp. in Brit., the pimpernels. A, arvensis L. is often 
called ‘poor man’s weather-glass,’ because the firs, close in dull 
or cold weather. 

Anagyrls Linn. Leguminosae (lu. 2). 2 sp. Medit. 

Anamirta Colebr. Menispermaceae. 7 sp. Malayan region. The 
achenes of A, Cocculus Wight et Am. are known as “Cocculus indi- 
cus” and are sometimes used to adulterate porter, &c. though they 
contain an irritant poison. In the angles between the big veins of 
the leaves are acaro-domatia covered with hairs (see p. 117). 

Aranas Tourn. Bromeliaceae (i). 6 sp. trop. Am. ; of these the 
best known is A, sativus Schult., the Pine-apple. The stem is short 
(terrestrial) and leafy, bearing a terminal infl. of a mass of firs, in 
the axils of bracts. These, together with the axis and the fruits, 
form a general fleshy mass afrer fertilisation, and the main axis 
usually goes on beyond it and produces more green leaves — the ‘ crown ’ 
of the pine-apple. Seeds are rarely fomied. [See Treas. of Bot.'\ 

Anaplialis DC. Compositae (iv). 30 sp. Eur., As. 

Anastatica Linn. Cruciferae (iv. 18). i sp., A, hierochuntina L., 
the Rose of Jericho. This plant inhabits the regions from Syria 
to Algeria, W'here a long dry season occurs every year. While 
the seeds are ripening the leaves fall off and the branches fold 
inwards until the whole is reduced to a dry ball of wicker-work. In 
this state it is easily loosened from the dry ground and it fnay be 
blown bodily along by the wind, the fruits remaining closed. If it be 
driven into water or on to wet soil, or in any case when the wet 
season comes on, the hygroscopic nature of the twigs causes their 
unfolding, and at the same time the capsules open and shed their 
seeds. [See pp. 1 10, 182.] 

Anaxagorea St Hil. Anonaceae (3). 20 sp, trop. As., Am. 

Acliusa Linn. Boraginaceae (iv. 3). 40sp.01d \Vorld. A. officinahs 
L. was formerly officinal and is widely scattered, occurring as an 
escape in Brit. 

Anciitrocladaceae. Dicotyledons (Archichl, Parietales). Only genus 
Ancistrocladus {q.v,), Tlie order is united with Dipterocarpaceae by 
Bentham and Hooker, but separated by Gilg (in Not* Ifl. 1894), 
on the ground of the i -locular ovary, endosperm, &c. 
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AndBtrocladus Wall. Ancistrocladaceae. 8 sp. trop. Afr., As. They 
are Hanes, with sympodial stem-structure, each member ending in a 
tendril of a watch-spring pattern. I-eaves alt., lanceolate, entire, 
with minute stipules. Racemose infl. of ^ regular flowers. K 5 wrtb 
unequal teeth ; C (5) very slightly united, convolute; A 5 or 10. 

I -locular, with i basal erect semi-anat. ovule. Nut. Endosperm. 

Andlra Lam. {youam/>aua ham.) Leguminosae (ill. 8). 20 sp. trop. 
Am. A. imrmis H. B. et K. is one of the ‘rain-trees’ (see Pitheco- 
lobiitm). 

Andrachne Linn. Euphorbiaceae (A. i. i). 8 sp. Medit., China, Cape 
Col., Am. 

Aiidromeila Linn. Ericaceae (li. 4). 6 sp. boreal. A. polifolia L. in 
peat bogs in Brit. 

Andropogon Linn. Gramineae (li). rSo sp. cosmop. A. Schoefianthus 
L. the lemon grass (trop. As. Afr.) and A. Nardns L. (trop.) yield, 
by distillation, lemon-oil and citronella-oil respectively. Both are 
largely used in perfumery. A. squarrosus Linn. f. [A. muricatus 
Retz.) is the Khus-Khus of India, whose roots are woven into the 
fragrant ‘tatties* or fans. The scent of these is given off when they 
are sprinkled with water. [A. Sorghum Brot. = 4S’. vulgare Pers.] 

Androsaexnum Toum. = Hypericum Linn. 

Azi<!b7ala Linn. Compositae (xiii). 12 sp. Medit. 

Anellema R. Br. Commelinaceae, 60 sp. trop. 

Aneimia Sw. Schizaeaceae, About 30 sp, trop. Am. The leaf divides 
at the base, in a way which has been compared with the behaviour 
of the fronds of Ophioglossaceae, into a sterile and a fertile portion. 
The two lowest pinnae form a pair of panicles bearing sori (cf. 
Osmunda). 

Anemone Linn. Ranunculaceae (3). 90 sp. N. and S. temp. A. «« - 
morosa L., the wood anemone, and A, Pulsatilla L., the Pasque 
flower, occur in Brit. Herbs with rhizomes and ‘ radical * leaves. 
Firs, solitary or in cymes, apetalous; under each is an involucre 
of green leaves, which in the common Hepatica (A. Hepadica L.) is 
so close to the flr. as to resemble a calyx. The flr. of the first named 
sp. contains no honey, is white, and visited for pollen by insects of 
low type; that of the third is blue and bee-visited, whilst in Pulsatilla 
there is honey secreted by staminodes and the long-tubed blue flr. is 
visited almost solely by bees. The achenes of many sp. are covered 
with hairs aiding wind -distribution. 

Anemonopsls Sieb. et Zucc. Ranunculaceae (2). i sp. Japan. 

Anemopa^fma Mart. Bignoniaceae (i). 25 sp. Braz. 

Anethum Toum. = Peucedanum L. 

Angelica (Riv.) Linn. Umbelliferae (6). 20 sp. N. temp, and New 
Zeal (see p. 158). A, silvestris L. in Brit. For the garden sp. see 
Archangelica. 

Anglantlnui Wendl. Compositae (iv). 22 sp. temp. Austr. The 
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heads are united into dense spikes or even into compound heads 
(cf, Echinops). 

Angloptexis Hoffin. Marattiaceae (i). i sp., A, evecta Hoffm., trop. 
Asia, &c» Large ferns with the sori not united into synangia as in the 
rest of the order. There is an annulus like that of Osmundaceae at 
the apex of the sporangium. 

AngSoepermae. One of the two great divisions of Phanerogams or 
Spermaphytes. They are distinguished from the Gymnosperms by 
the fact that the carpels are invariably so infolded or arranged as to 
form an ovary in which the ovules are borne. Further, the endo- 
sperm (female prothalius) is not formed until after fertilisation, instead 
of before it as in G. 

We have dealt so fully ulth the moi*phology of A. in Part I 
of the book that there is no need for much repetition here. All 
A. possess true flowers, the essential parts of which are stamens and 
carpels. The former bear pollen sacs, equivalent to micro-sporangia 
of Pteridophyta the latter ovules (= mega-sporangia). [See 

Gymnosperms.] The pollen, in structure and development, resembles 
both the microspores of Pterid. and the pollen of G. very closely ; 
^ but in the carpels we find important difierences. The ovule is always 
enclosed in the carpel; it has a integuments (or i) and in the nucellus 
we find as a rule one embryo-sac (more in some Chalazogams, Loraii- 
thaceae, &c.), in which is one ovum, at the .upper (micropylar) end, 
not enclosed in an archegonium. On either side of it is another 
naked cell; these two are usually regarded as abortive ova {syner- 
gidae). At the other end of the embryo-sac are 3 cells {antipodal 
cells), supposed to represent another egg-apparatus {the name often 
given to the ovum and synergidae) which is now entirely abortive. 
In the centre of the sac is a large nucleus. After fertilisation 
occurs, this gives rise to a mass of endosperm filling the sac. 

Recently, observations have been made tending to show that 
certain A. differ very much from the rest in the ovular structure and 
the mode of fertilisation (see p. 44 and art. Chalazogamae), and it 
is possible that the group will have to be divided into two, one of 
which will come nearer to Gymnospermae than the other. 

A. are divided into Monocotyledons and Dicotyledons and 
see Chapter II). For further details see Part I, and articles 
Cryptogamae, Pteridophyta, Phancrogamae, Gymmspermae, Chalazo- 
^ gamae, where further references w ill be found. • 

ABgraecimi Bory (inch Maeroplectrum Pfiu.). Orchidaceae (31). 
About 25 sp. trop. Afr., Madag. Epiphytes; monopodial. 

The most interesting sp. is A* sesquipedaU Thou., the wax-flower. 
At the base of the labellum is an enormous spur, 12 to 14 inches 
long, at the bottom of which the honey is secreted. As Darwin 
observed {Orchids, p. 162, q.vl), this fir. must have a corresponding 
large insect, with a tongue of the same lestgth, as fertiliser. This 
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idea was ridiculed at the time, but the moth has since been discovered. 
The flr, and moth afford an interesting example of mutual adaptation 
{cL Yucca, Ficus, &c.). 

Ax^guloa Ruiz et Pav. Orchidaceac (i8). 3 sp. Andes; epiphytic. 

Anguxla (Tourn.) Linn. Cucurbitaceae (ii). 17 sp. trop. Am. 

^Anhalonium Lem. = Mammillaria Haw. (same spec, names). A. Wil- 
liamsii Lem. = Echinocactus Will. 

Anigrozantlioa Labill. Amaryllidaceae(iii). 10 sp. Austr. The flr. is 
transversely zygomorphic. [Haemodoraceae Benth.“Hook.] 

Anisodus Link et Otto. = Scopola Jacq. 

Anoda Cav. Malvaceae (ii). About 16 sp. trop. Am. 

Anoectochilos Blume. Orchidaceae (4). 8 sp. Indo-mal. 

Anolganthus Baker. Amaryllidaceae (i). 1 sp. Natal. 

Anomatheca Ker-Gawl. = Lapeirousia Pourr. (same spec, names). 

Anona Linn. Anonaceae (6). 60 sp. trop. Am., Afr. The fruit is 

compound, being made up of the individual fruits (berries) derived 
from the separate cpls., sunk in, and united with, the fleshy re- 
ceptacle ; it is often very large. That of some sp, is edible, e.g. 
of A, Cherimolia Mill. (Cherimoyer; trop. Am.), A» squamosa L. 
(sweet sop or sugar apple ; E. Ind.), A. muricata L. (sour sop; trop. 
Am.) and A, reticulata L. (custard-apple or bullock’s heart; trop. 
Am.). All these are frequently cultivated in the Tropics. 

A ^ rhizantha Eichl. gives off, near the ground, shoots which creep 
as rhizomes below the soil, bearing scale leaves only. The firs, are 
borne on branches of these which come above the ground. 

Anonaceae. Dicotyledons (Archichl. Ranales). 46 gen. 620 sp. chiefly 
trop. (esp. Old World), Ti;pes and shrubs (exc. one sp.) with 
usually two- ranked undivided exstip. leaves. The stem is sometimes 
sympodial, at least in the infl. Oil passages are present. 

Firs, regular, 5 (rarely unisex.), solitary or in infl- of various 
types. The usual formula is P3+3+5 (one or two outer whorls 
sepaloid); A® (rarely few), spiral, hypogynous; Goo (exc. Monodora). 
Ovules usually ® , ventral or basal, anatropous. Fruit commonly an 
aggregate of berries; where these are many-seeded they are frequently 
constricted between the seeds. In Anona, &c. the berries coalesce 
with the receptacle. Seeds wuth niminate endosperm (the chief 
character that separates A. from Magnoliaceae). Many sp. yield 
valuable edible fruits, Anona, Artabotrys. 

* Classification and chief genera (after Prantl) : • 

A. Perianth present ; fir. hypogynous. 
a. Apocarpous. 

1 . Miliuseae (sta. not broadened above anther) ; Miliusa. 

2. Uvarieae (sta. broadened above anther; corolla imbricate): 

Uvaria, Asimina, Guatteria. 

3. Umneae (ditto but valvate ; pets, usually spreading) : 

Unona. 
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Melodoreae (as 3, but pets, erect, touching at edges): Oxy- 
mitra, Melodorum. 

5. Mitrephoreae (as 3, but inner pets, stalked): Mitrephora. 

6. Xylopieae (as 3, but pets, hollow at base, and constricted 

above it): Xylopia, Artabotrys, Anona. 
b. S3mcarpous ; ov. uniloc. with parietal plac. 

7. Monodoreae: Monodora (only genus). 

B. No perianth; fir. perigynous. 

8. Euponiatieac: Eupomatia (only genus). 

{Placed in Ranales by Benth.-Hook., in Polycarpicae by Warming.] 
Aaoptems Labill. Saxifragaceae (v). 2 sp. Austr., Tasm. 

A na e llla Lindl. Orchidaceae (9). 4 sp. trop. Afr. 

Antezmaria Gaertn. Compositae (iv). 15 sp. extra-trop., exc. Afr. 

A. dioica Gaertn. (mountain everlasting or cat^s ear) occurs in Brit. 
It is a small creeping dioecious perennial, hairy and semi-xerophytic. 
It is found chiefly on hills and at the sea-shore, but is not common 
in intermediate places (p. 189). 

Anthemls Mich. Compositae (vii). 100 sp. Eur., Medit. (4 in Brit. — 
^ chamomile). The fit. of A. arvensis L. has papillae on its upper 
surface which swell up and become sticky when wetted (see Linum). 
Anthericiim Linn. Liliaceae (iii). 60 sp. Afr., Eur., Am. 

Antholyza Linn. Iridaceae (iii). 20 sp. Afr. 

Anthostema A. Juss. Euphorbiaceae (A. ii. 8). 3 sp. trop. Afr. The 
firs, are in a cyathium like that of Euphorbia, but the e , reduced as 
in E. to a single sta., has a perianth at the place where in E. 
there is only a joint. (See E.) The $ also has a perianth. 
Anthozanthum Linn. Gramineae (vij), 4 sp. N. temp, and Ind, ; the 
chief is A. odoratum L., the sweet vernal grass of Britain, common in 
pastures. It is a matter of dispute as to whether it is a valuable 
pasture grass or not. The stems contain large quantities of coumarin, 
to which the smell (so characteristic of newly mown hay) is due ; it 
may be easily recognized by chewing a stalk. Fir. with 2 sta. only, 
protogynous. The awns of the fruit are hygroscopic. 

AAtliriscns Bernh. Umbelliferae (5). 10 sp. Eur., As., Afr., 2 in 

Brit.; A, sylvestris Hoffm, (chervil) is one of the commonest 
weeds. 

Antburliun Schott. Araceae (1). 200 sp. trop. Am. Most are sym- 

podial herbs, with an accessory bud always formed beside the 
t ‘continuation* bud of the sympodiura. The axillary shoot is often* 
* adnate ’ to the main one for some distance (cf. Solanaceae &c.). Aerial 
roots are frequently formed at the base of the leaves. Some sp. live 
as epiph3rtes. The firs, are 5, wdth perianth, arranged in a dense 
mass upon a spadix, at whose base is a flat usually brightly coloured 
spathe. The flr. is protc^nous, and visited by insects. The fruit is 
a beny and when ripe is forced out of the spadix and hangs by two 
, threads formed from the perianth, so that it is easily obtained by 
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birds, and thus distributed. In A. longifolium G. Don the root apex 
has been observed to develope into a shoot (Goebel; see p. 20). 

Anthyms Riv. Leguminosae (ill. 4). 20 sp. Eur., N. Afr., W. Asia. 

{A, vulneraria L., lady’s fingers or kidney-vetch, in Brit.). The 
floral mechanism resembles that of Lotus; the stigma only l>ecomes 
receptive when rubbed. 

Antlaiis Lesch. Moraceae (ii). 5 sp. E. Ind. A. toxicaria Lesch. is 

the famous Upas-tree of Java. The latex contains a virulent poison. 
Extraordinary stories of the effects of this were spread abroad about a 
century ago. The surroundings of the tree, within a radius of several 
miles, were said to be a total desert, the poisonous influence ema- 
nating from the tree being fatal to all other forms of life. The noxious 
volcanic valleys, containing quantities of carbon dioxide, are probably 
responsible for the origin of these legends (see Treas. of Bot^), 

Antlclea Kunth. =Zygadenus Michx. (same spec, names). 

Antidesma Burm. Euphorbiaceae (A. i. i). 70 sp. Old World trop. 

Axxtigoiion Endl. Polygonaceae (iii. 5). 4 sp. trop. Am. A. Lepiopus 
Hook, et Am. is a (stem) tendril climber. 

AntlxThinum Tourn. Scrophulariaceae (ii. 5). 32 sp. N. Hemisph. 

A^ majus L. the snapdragon, is found wild in some parts of Brit., 
but is probably an escape from cultivation. The mouth of the flr. is 
closed and the honey is thus preserved for bees, which alone are 
strong enough to force an entrance. 

Anychia Michx. Caryophyllaceae (ii. 4). 2 sp. N. Am. 

Aotus Sm. L^iminosae (ill. 2). ii sp. Austr., Tasm. 

Apera Adans. ‘Gramineae (viii). 2 sp. Eur., \V. As. A. (Agrosfis) 
Spka’^VenH^ Beauv., the silky bent-grass, in Brit. 

Ap€talae= Monochlamydeae or Incompletae (see p. 144). 

Aphelandm R. Br. Acanthaceae (iv. B). 60 sp, trop. Am. Several 

are cultivated for their showy firs, and coloured bracts. 

Aphyllanthea Toum. Liliaceae (iii). i sp. Medit., A, monspeltensis h. 
The solitary flr. is surrounded by an involucre of bracts, and is re- 
garded as the only remaining flr. of a head; the other firs, are only 
represented by their bracts (Engler). 

Apiom Wilid. Liliaceae (III). 7sp. S. Afr. Xerophytes, nearly related to 
Aloe and Gasteria. Some, A. foliolosa VVilld., show an extreme 
suj^>erposition of leaves, and form almost solid masses of fleshy tissue, 
biologically though not morphologically equivalent to a cactus, 

Apios Moench. Leguminosae (iii. 10). 5 sp. N. Am., China.* 

A. tuherosa Moench. is a favourite climber, a perennial with tuberous 
base to the stem. The flowers are peculiar, the keel forming a tube 
which bends up and rests against a depression in the standard. When 
liberated by insects or otherwise the tension of the keel makes it 
spring downwards, coiling up more closely. This causes the essential 
organs to emerge at its apex. 

ApiuzQ (Tourn.) Linn, (inch Helosciadium Koch). Umbelliferae (5). 

% 
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14 sp. cosmop. 3 in Brit, of which A, graveolens L., found in marshy 
places near the coast, is the celery. The wild plant is poisonous, but 
cultivation and the blanching (etiolation) of the leafstalks by heaping 
earth over them, renders the garden form innocuous. The two other 
sp* are common in ditches. 

AplopappuB Cass. {Haplcpappus Endl.). Compositae (iii). 100 sp. 
W. Am. 

Apocaxpae (Benth.- Hooker). The 6th series of Monocotyledons (p. i45)» 
Apoc^inmceae. Dicotyledons (Sympet. Contortae). 130 gen. and abt. 
1000 sp., mostly trop. A few are temp.; Vinca minor gives the N. 
limit in Eur. Erect plants are rare, the order consisting mainly of 
twining shrubs ; in the tropics many grow to large lianes. The stem 
has bi-collateral bundles; latex is always present. The leaves are 
simple, usually opp., entire, rarely with small interpetiolar stipules. 
The primary type of infl. is a panicle, but in its later branchings 
it sometimes goes over into a dichasial cyme or a cincinnus. Bracts 
and bracteoles are both present. 

Fir. 5, regular, 5- or 4-merous. K (5), deeply lobed, quin- 
cuncial with odd sepal posterior; €(5), usually salver- or funnel- 
' shaped, often hairy within, convolute (valvate in a few rare gen.); 
A 5, alternate with pets., epipetalous, with short included filaments; 
anther lobes full of pollen to the base, or empty at base and pro- 
longed into rigid spines. Disc usually present. Cpls. (2) or 2 
(united by style) or more, superior, 1- or 2-locular when syncarpous. 
Ovules 00, anatropous, pendulous. Style usually simple with thick- 
ened head. Fruit a berry, or more often 2 follicles. Seeds usually 
fiat and often with a cro^vn of hairs serving for wind distribution. 
Endosperm or none ; embryo straight. 

In the common A. with a large stylar head the stigma is at the 
edge or under surface of the head and self- fertilisation is almost im- 
possible. A very interesting mechanism is found in Apocynum andro^ 
saemifolium. 

Classification and chief genera (after K. Schumann) : 

I. PLUMIEROIDEAE (sta. free or only loosely joined to stylar 
head; thecae full of pollen, rarely with spines; seeds usually 
without hairs) ; 

1. Arduineae (syncarpous; style not split at base): Arduina, 
Allamanda, Landolphia. 

2. Pleiocarpeae (apocarpous ; style split at base ; more than 
2 cpls.) : Pleiocarpa. 

3. Plumiereae (ditto; 2 cpls.): Plumiera, Amsonia, Vinca, 
Tabernaemontana, Cerbera, 

II. ECHITOIDEAE (sta. firmly joined to stylar head ; thecae 

empty at base, and with spines; seeds hairy) : 

4. Echitideae (anthers included): Apocynum, Nerium, Stro- 
phanthus, Dipladenia. 
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5. (anthers excluded): Parsonsia, Lyonsia. 

[Placed in Gentianales by B. and H.; Contortae by Warming.] 
Apocynnm (Toum.) Linn. Apocynaceae (ii. 4). 3 sp. Eur., As., 

N, Am. Of these the most interesting is A, androsaemifolium L., a 
shrub often found in gardens under the name “American fly-trap,” 
given to it because large numbers of flies are caught by the firs. The 
mechanism resembles that of Asclepiadaceae. The ovary is crowned 
by a disc, stigmatic on the lower side and surrounded by the rigid 
lignified stamens. Honey is secreted at the base of the stamens 
and an insect in withdrawing its proboscis usually brings it up the 
narrow slit between two stamens. At the base of this is a drop 
of cement and higher up the anthers dehisce laterally ; thus the insect 
withdraws the pollen on its proboscis, but considerable strength is 
required and small insects are usually held fast. On a second visit 
the pollen is scraped off upon the stigmatic surface. The seeds are 
crowned with hairs for wind carriage. 

Aponogeton Linn. f. Aponogetonaceae. 15 sp. Afr., Madag., As., 
Austr. Water-plants with sympodial tuberous rhizomes. Leaves 
usually floating, but submerged ones occur in some sp., e.g. A. 
{Ouvirandra) fenestrate Hook. f. Here the whole tissue of the leaf 
between the veins breaks up as the leaf grows, leaving a network of 
veins with holes between them. Close round the veins is a little 
green tissue serving assirnilatory purposes. The interior tissue does 
not contain the intercellular spaces characteristic of most water-plants, 
and Goebel {PflanzenhtoL Schild. 11. p. 319) suggests that this is 
because the hbles in the leaf render all parts of it easily accessible to 
the water with its dissolved gases. Young leaves in the bud show no 
trace of this phenomenon. [See p. 171.] 

The firs, project above the water, and are arranged in spikes; the 
spathe is early thrown off. Some sp. have a perianth of 3 l^ves, but 
usually it is of only 1 leaves or even i, as in the Cape pond-weed 
(A, distachyum Thvmb.) now so much cultivated for its sweet-scented 
ftrs. The one leaf is attached to the axis of the spike by a broad 
base and looks like a bract. In thi* sp. the sta. are x and cpls. 
3 — 6, but in most we find A 3-}- 3, G 3. Ovules 2 or x in each, 
anatropous, erect. Fruit leathery. Embryo straight. 
Aponog^ton&ceae. Monocotyledons (Helobieaek Only genus Apoiio- 
getun {q.v,). They are distinguished from Potamogetonaceae by the 
• coloured perianth and straight embryo, from Juncaginaceae by th^ 
perianth and the .sympodial structure. Benth.- Hooker place them 
in Naiadaceae with several other orders here treated separately. 
Apostasia Blume. Orchidaceae (i). 4 sp. E. Ind. to Austr. Fir. 

almost regular, diandrous; ovary 3-locular. 

Aquifoliaceae Dicotyledons (Archichl. Sapindales). 5 gen. 180 sp. 
chiefly Amer. Shrubs and trees with leathery alt. leaves and minute 
stipules. Infi. cymose. Fir. regular, unisexual, 3 — 6-merous with no 
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disc. Usuad formula K4, C4, A 4, 0(4), 4-locular, with i or 2 
peridalous anatropous ovules in each. Drupe. Endosperm. Chief 
genus. Ilex. [ A. = Ihcmeae B and H. (coh. Olacales); placed in 
Frai^ilinae by Warming.] 

(Tourn ) Lmn Ranunculaceae (2). 50 sp N. temp 

(A. vulgans L , the columbine, m Bnt.). The petals are prolonged 
into long spurs (cf. Delphinium), secreting honey that is only ac- 
cessible to long tongued insects. Sta. often 50 or more, m whorls 
(rf 5. Fir. protandrous, fertihsed by humble-bees. 

Ambis Lmn. Cruciferae (iv. 15). 100 sp. N. temp., S. Am 5 Bnt 

(rock-cress). 

Araceae (^Aroideae Benth. Hooker) Monocotyledons (Spathiflorae) 
105 gen. with abt. 1000 sp. trop. and temp, but chiefly trop 
(9* °/o)* Many t)rpes of vegetative habit occur m the order — herbs 
large and small, with aerial stems, tubers 01 rhizomes, climbing 
shrubs, climbing epiphytes, marsh plants, one water plant (Pistia) «&.c 
In a few Pothoideae (the oldest group) the stem is monopodial, but 
in most A. it is sympodial. Each joint of the sympodium begins av 
a rule with one or more scale leaves before bearing foliage leaves 
Accessory (collateral) buds are often found in the leaf axils Some 
times, as in Anthunum, Philodendron 6Lc , the axillary shoot in 
‘ adnate’ to the mam axis for some distance (cf Solanaceae, Zosten 
&c ). The buds usually ap|>ear in the leaf axils, but often get 
pushed to one side, and sometimes {eg. Pothos) break through the 
leaf-bases as in Equisetum. 

The leaves show many types Pmnately and palmateiy divided 
leaves are frequent, but their development is not like that of such 
leaves in Dicotyledons Holes are present in the leaves of Monstera 
See Nat. PJl for details, and genera Monstera, Rhaphidojihora, 
Philodendron, Helicodiceros, Dracontium, Zamioculcas »kc 

The roots are adventitious and mostly formed abo\e ground in 
the larger forms. Two types of aerial root occur — climbing root^s 
and absorbent roots The former, like those of ivy, are insensitive to 
gravity but show great negative hehotropism; they consequently 
cling closely to the support and force their way into all the crevices 
of Its structure. The latter are insensitive to light, but respond 
markedly to gravity , they therefore grow down to the soil and enter 
it, branching out below ground and taking up nounshroent. 

The larger tropical A show interesting stages in the development 
of epiphytism (see p 184). The climbing forms grow to considerable 
size and form loiter and longer aerial roots as they grow upwards 
The original roots at the base of the stem th. s become of less and 
less importance and it not uncommonly happens that they die aw ay 
together with the lower end of the stem, so that the plant thus 
becomes an epiphyte. Of course, as it still obtains its water <fec 
from the soil, it is not an epiphyte m the sense that eg. many 
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Orchids or Bromeliaceae are such, and it is evident that if this 
method of becoming epiphytic were the only one found in the order, 
these plants could with no more justice be classed as true epiphytes 
than the ivy which may often be seen in the ‘bowls’ of pollard 
willows in Europe (see p. 184), and which has got there by climbing 
up the trunk and dying away below. It is found however that some 
sp. of Philodendron, Pothos &c. are able to commence life as epi- 
phytes. The fleshy fruit is eaten by birds and the seed dropped on a 
lofty branch. The seedling forms clasping roots and dangling aerial 
roots w’hich grow steadily down to the soil, even if it be 100 feet 
or more away. It is hardly possible to suppose that these true 
epiphytic sp. have been evolved in any other way than from former 
climbing sp. The leaves of Philodendron cannifolium Schott have 
swollen petioles full of large intercellular spaces lined with mucilage. 
When rain falls these become filled with water and act as storage 
reservoirs. Lastly, some sp. of Anlhurium &c. are true epiphytes 
without any connection with the soil {e.g. A. Hugelii Schott = ^. 
Hookeri Y^yxvXh.,); they have clasping roots, and also absorbent roots 
which ramify amongst the humus collected by the plant itself. The 
aerial roots of some Araceae possess a velamen like that of Orchids. 
[For further details see p. 184, and Schimper’s Epiph, Veg. 
AmerzhasJ] 

The firs, are without bracts and are usually massed together on a 
cylindrical spadix enclosed in a large spaihe; the spadix usually 
terminates a joint of the sympodium (the ‘continuation’ bud is gene- 
rally in the axil of the leaf next but one before the spathe), so that 
there is only one formed each year. Fir. 5? or moncecious (dioecious 
in Arisaema), with or without a perianth. Sta. typically 6 but 
usually fewer (down to i), often united into a synandrium ie,g, 
Colocasia, Spathicarpa) ; in Ariopsis the synandria are again united 
to one another. Staminodes are often present, and these also may be 
fused into a synandrodium as in Colocasia. The gynceceum shows 
almost every possible variety of structure ; it is frequently reduced to 
I cpl. Fruit a berry. The outer integument of the seed is often 
fleshy. Endosperm or none. 

The flrs. are usually protog^mous (even when moncecious). In 
many genera (incl. most in Eur.) the smell is disagreeable and 
attracts carrion flies as pollen carriers (see Arum, Dracunculus, 
. Helicodiceros &c.). 

Many A. contain latex, which is usually poisonous but is dis- 
pelled by heat. The rhizomes of many sp. contain much starch and 
aie used as food (Caladium, Colocasia, Arum &c.). 

ClassificaHon and chief genera (after Engler) : 

The grouping of the A. is very difficult and account has to be taken 
of histological as well as external characters. 

I. POTHOWEAE (land pits.; no latex or raphides; leaves 
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3 -ranked or spiral ; lateral veins of 3nd and 3rd order netted ; 
flrs. usually Pothos, Anthurium, Acorus. 

II. MONSTEROID EAE (land pits.; no latex; raphides; lat. 
veins of 3rd, 4th, and sometimes 2nd orders netted ; fir. 5 , 
usually naked ; ovule anatrop. or amphitrop.) : Rhaphido- 
phora, Monstera, Spathiphyllum. 

III. CALLOIDEAE (land or marsh pits.; latex ; flr. usually 5 ? ; 

ovule anatrop. or orlhotrop.; If. never sagittate, usually 
net-veined): Symplocarpus, Colla. 

IV. LASIOIDEAE (land or marsh pits. ; latex ; flr. 5^ or cT $ ; 

ovule anatrop.; seed usually exalbum.; If. sagittate, often 
much lobed, net-veined) : Dracontium, Amorphophallus. 

V. PHILODENDROfDEAE (land or marsh pits. ; latex ; flr. 

naked, unisex.; ovule anatrop. or orthotrop. ; seed usually 
album.; If. usually |1 -veined): Philodendron, Zaiitedeschia. 

VI. COLOCASIOIDEAE (land or marsh pits. ; latex ; flr. naked 

unisex.; sta. in synandria; ovule orthotrop. or anatrop.; 
.seed album, or not ; If. net-veined) : Remusatia, Colocasia. 

VII. AROIDEAE (land or marsh pits.; latex; flr. unisex., 

usually naked ; sta. free or in synandria ; ovule anatrop. 
or orthotrop. ; seed album. ; leaves various, net-veined ; 
stems mostly tuberous) : Spathicarpa, Arum, Dracunculus, 
Helicodiceros, Arisaema. 

VIII. PISTIOIDEAE (swimming pits.; no latex; flr. unisex., 

naked; firs, in a whorl, ? solitary); Pistia (only genus). 
Engler gives a genealogical tree of these groups, showing al-o 
their relation to Lemnaceae, thus 
Monsteroid eae 

{ Calloideae Philodendroideae. 

Lasioideae. 

Aroideae Pistioideae LEMNACEAE. 

i 

Colocasioideae. 

For further details of this most interesting order, see the account 
in Nat, PJi, (by Engler). from which much of the above is abridged. 
[Placed in Spadiciflorae (Eichl. Warm.), Nudiflorae (B. & H.).] 
Aracliis Linn. Legumino.sae (ni, 7). 7 sp. Braz. A, hypogaea L. is 

c the earth-, ground-, or pea-nut, largely cultivated in warm regions for 
its seeds, which are edible and which when pressed yield one of the 
many oils used in place of, or to adulterate, olive oil. The flr. 
after fertilisation bends downwards (cf. Linaria) and the elongation 
of its stalk forces the young pod under ground, where it ripens. 
Arallfl. Tourn. Araliaceae. 30 sp. N. Hemisph. The root of A. 
Ginseng Baill. {A, quinquefolia auct.) is the source of the famous 
Chinese medicine Ginseng. It is much valued in China as a tonic 
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and stimulant, but is said to be devoid of medicinal value. For 
A. papyrifera Hook, see Fatsia, 

ArsLllaoeae. Dicotyledons ^Archichl. Umbelliflorae). 51 gen. 400 sp. 
mostly trop., the chief centres being the Indo-mal. region and trop. 
Am. Mostly trees and shrubs; some are almost like palms in habit 
(p. 165), Many twine, others {c.g. Hedera) climb by aid of roots. 
Leaves usually alt., often large and compound, with small stipules. 
Firs, small, in umbels which are frequently massed into large com- 
pound infls. Fir. 5, regular, epigynous, usually 5 (3-00 )-merous. 
K5, very small; C5; A5; G(5), 5-locular, with i anatrop. pendulous 
ovule in each, the micropyle facing outwards. Styles free or united. 
Fruit usually a drupe with as many stones as cpls. Embryo small in 
rich endosperm. Chief gtncr a : Fatsia, Hedera, Aralia, Panax. 

[Placed in Umbelliflorae (Eichl. Warm.), Urabellales (B. and H,)] 
Araucaria Juss. Coniferae (Arauc. i b; see C. for genus characters). 
10 sp. S. Am., Austr., divided into 2 sections. To § i, Colymbea 
(leaves broad, fruiting cpls. not winged), belongs A. inibricata Pav. 
(Chili), the monkey-puzzle of our shrubberies. Its seeds are edible 
and the wood is useful. A. Bidwilli Hook. (Austr,), the Bunya- 
Bunya pine, also belongs to this section. To § 2, Eutacta (needle 
leaves, scales winged), belong A. excelsa R. Br., the Norfolk I. pine, 
and others. 

Araucariaceae. An order of Coniferae {q. v.). 

Araujia Brot. Asclepiadaceae (ii. 2). 10 sp. S. Am. 

Arbutus (Tourn.) Linn. Ericaceae (ii. 6). 20 sp. Medit., Orient., 

N, Am. A. Unedo L., the strawberry tree, is abundant at Killarney. 
The frt. (a dry berry) resembles a strawberry at a distance. It ripens 
in the second year, so that flr. and frt. occur together on a tree. 
Arceutboblom Griseb. Loranthaceae (2). 9 sp. N. temp. See NcU. 

Pfl. and Johnson in Ann. of Bot. ii., p. 137. 

Archangellca Hoffm. Umbelliferae (6). 7 sp. N. temp. The petioles 
of A. officinalis Hoffm. are used in confectionery (angelica). 
Arohdgonlatae. A term used to designate that division of the Veg. 
Kingdom in which the 2 cell (ovum) L contained in an archogonium. 
i.e. a flask-shaped organ wdth a neck formed of one layer of cells. It 
includes the Bryophyta and Pteridophyta. 

Arcbicblamydeae. One of the two primary divisions of Dicotyledons 
(p. 136). 

Arcbontopboeiiix H. Wendl. et Drude. Palmae (rv. 6). 3 sp.^ 

E. Austr. 

Arctium Linn. Compositae (xi). i sp., A. Lafpa L., the burdock, 
often split into 4 sp., Eur. (inch Brit.), As. The involucral bracts 
become hooked and woody after the flrs. wither, and aid in seed 
distribution. They adhere to the fur or clothes, but are soon tom 
from their hold and the plant springs back again without parting from 
them, jerking out the fruits. 
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ArctostapliylOB Adans. Ericaceae (li. 6). i8 sp. chieBy N. Am. 
Two are circumpolar and occur in Brit, (alpine). A* Uva-ursi 
Spreng., the red bearberry, is common in the Highlands, especially 
on wind-swept ridges and dry places. A» alpina Spreng., the black 
bearberry, is rarer. The former is evergreen, the latter not. On 
this account and because of its soft berry it is sometimes placed in a 
separate genus Arctous Niedz. The berries form one of the principal 
foods of grouse &c. The firs, appear as soon as the snow melts; 
they resemble those of Erica in structure and mechanism. „ 

ArctoUs Linn. Compositae (x). 58 sp. Afr., Austi*. 

Arctous Niedz. See Arctostaphylos. 

Ardisla Sw. Myrsinaceae (iij. 300 sp. Some show ‘vivipary’ like 
Rhizophora (y. v.). 

Arduina Mill. = Carissa Linn. 

Areca Linn. Palmae (iv. 6). About 15 sp. Malacca to New Guinea. 
A, Catechu L. is largely cultivated in trop. As. for its seeds (Areca 
or Betel nuts). The infl. is below the oldest living leaves, monoecious, 
with the ? firs, at the bases of the twigs, the cT above. The seed 
is about as big as a damson; it is cut into slices and rolled up 
in a leaf of Betel pepper (Piper Betle) with a little lime. When 
chewed, it turns the saliva bright red ; it acts as a stimulus upon 
the digestive organs, and is supposed by the natives (who use it 
habitually) to be a preventive of dysentery. For A, oleracea Jacq. 
see Oreodoxa. 

Arenaria Linn. (incl. A/sine Scop., Cherleria Hall., Honckenya Ehrh., 
Moehringia L.). About 150 sp. cosmop. 8 in Brit, (sandworts), of 
which the most noteworthy is A. (Honck,) peploides L. the sea- 
purslane, common on sandy coasts. It has long creeping stems below 
the sand, bearing scale leaves ; the green leaves are fleshy with water 
storage tissue (p. 187). A, Cherleria Hook. {C. sedmdes L.), the 
c)q>hel, is a tufted alpine plant (p. 190) common in the Highlands. 

Ar^iga LabilL Palmae (iv. 6 ). About 8 sp. E. Ind. Like Caryota, 
but the spadix imisexual. Sta. 00, cpls. 3. A. saccharifera Labill., 
the Gomuti palm, is largely cultivated as a source of palm sugar 
(jaggery), obtained by evaporation of the sap that flows from wounds 
made in the young infl. The tree only flowers once. A variety of 
sago is obtained by washing and granulating the pith. 

Airethusa Gronov. Orchidaceae (4). 1 sp. Japan and N. Am. 

Aretia Hall. Merged in Androsace L. (12 sp. Eur., Siber.). , 

\rgaaia Roem. et Schult. Sapotaceae (i). i sp. A, Sideroxylon R. 
& S., in Morocco. The fruit is eaten by cattle ; the pressed seeds yield 
Argan oil, used instead of olive oil. 

Axgemoiie Toum. Papaveraceae (ii). 6 sp. trop. Am. 

Argyrela Lour. Convolvulaceae (i. 4). 25 sp. trop. As., Afr. 

Ajrgyxtdobiiua Eckl. et Zeyh. Leguminosae (in. 3). 40 sp. Afr., Medit., 
Ind. Mostly xerophytes. 
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AriopBls J. Grah. Araceae (vi). i sp. E. Ind., A, peltata J. G., 
a small tuberous herb with hood -like spathes whose openings face 
downwards so that the firs, are protected from rain &c. The 
few ? firs, are at the base of the spadix, the $ above. This part 
is full of round holes leading into pear-shaped cavities surrounded 
each by a synandrium of 6-8 sta. The synandria are fused to each 
othei; so that the surface of the spadix is continuous from the opening 
of one fir. to that of the next. 

Arisaema Mart. Araceae (vii). 50 sp. As., Abyss., N. Am. Like 
Arum, but dioecious. It is said to be fertilised by snails (cf. 
Alocasia). 

Arisarum (Tourn.) Targ. Araceae (vii). 3 sp. Medit, 

ArUtea Soland. Iridaceae (ii). 14 sp. S. Afr.. Madag. 

Axistlda Linn. Gramineae (viii). 100 sp. temp, and sub-trop. 

Aristoloohla Tourn. Anstolochiaceae. 180 sp. trop. and temp. They 
are herbs with rhizomes, or twining lianes. Of the latter A. Gigas 
Lindl., the pelican flower, is often grown in hot-houses for the sake 
of its enormous flrs. Many trop. sp. have a small leaf surrounding the 
stem at the base of each ordinary leaf, and looking like a stipule. This 
is really the first leaf of the axillary shoot, which grows very rapidly 
at first. In other cases this leaf remains small and its shoot does not 
develope, so that it looks like an interpetiolar stipule. In most sp. 
several buds are formed in each leaf axil ; the flrs. usually come from 
the upper ones. 

A, Clematitis L, (hirihwort) occurs as an escape in Brit. The 
perianth is tubular, hooded at top, and enlarged below round the 
gynostemium; this has 6 sessile extrorse anthers below and as many 
stigmatic lobes above (these are really not the true stigmas, but the 
connectives of the anthers, which have assumed stigmatic functions). 
The young fir. stands erect and the perianth-tube contains numerous 
hairs, which are jointed at the base in such a way that they can easily 
be bent downwards but not upwards. There is no honey. Small 
flies enter the flr. at this stage and find the stigmas ripe, so that 
if they bear pollen from other flrs. fertilisation takes place. They are 
unable to escape until in the course of a day or two the pollen is shed, 
and then the hairs wither, the flr. at the same time bending down- 
wards (cf. Arum). In A^ Sipho L’Herit. (Dutchman’s pipe) the 
perianth is bent like a siphon and has a polished interior surface, 

, The mechanism of all A, wants further investigation. It seems 
probable that there is a large amount of self-fertilisation. 

Aiistioloclxiaoeae. Dicotyledons (Archichl. Aristolochiales). 5 gen. 
with aoo sp., trop. and warm temp., except Austr. Herbs or shrubs, 
in the latter case usually twining lianes. Leaves alt., stalked, often 
cordate, usually simple, cxstipulate. Flr. 5 , epigynous, regular or 
zygomorphic. P. usually (3), petaloid. Sta. 6 — 36, free, or tmited 
with the style into a gynostemium (cf. Asclepiads, Orchids &c.). 
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Ovary 4 — 6-loc. ; ovules qo in each loc., anatropous, horizontal or 
pendulous. Capsule. Embryo small in rich endosperm. The A. 
are difficult to place in the natural system. They have been put near 
Dioscoreaceae, though they are not monocotyledonous. Benth. -Hooker 
place them in Multiovulatae Terrestres, Eichler (Warming) in Hyste- 
rophyta. Chief genera: Asarum, Aristolochia. 

Arlateolocliiales. The 8th cohort of Dicot. Archichl. (see p. 136). 

Aristotella L’Herit. Elaeocarpaceae. 10 sp. S. temp. 

AnnerlaLinn. Plumbaginaceae, 50sp.N. temp, and andine. A. vulgaris 
' Willd., the thrift or sea pink, is common on the coast of Brit, and in 
high mountain regions of Scotland (see p. 189). The primary root is 
perennial ; each year’s shoot ^ies down all but a short piece, on which 
the following year’s shoot arises as an axillary branch. The infi. 
is a capitulum of cincinni, surrounded by a whorl of bracts, the 
outer ones forming a sheath round the top of the peduncle. After 
fertilisation the calyx becomes a membranous funnel-like organ aiding 
seed-distribution by wind. 

Amebla Forsk. Boraginaceae (iv. 4). 12 sp. Medit., Himal. Some 

^ have black spots on the corolla, which fade out as it grows older (see 
order, and cf. Diervilla, Fumaria &c.). 

Arnica Rupp. Compositae (viii). 18 sp. N. temp, and arctic. 

Amoseris Gaertn. Compositae (xiii). i sp., A. pusilla Gaertn., in 
Eur. (incl. Brit.). The bases of the involucral bracts enclo.se the ripe 
fruits (cf. Rhagadiolus). 

Aroldeae (Benth. - Hook. ) = Araceae. 

Arrhenatheram Beauv. Gramineae (ix). 3 sp. Eur., Medit. A.avetm- 
ceum Beauv., the false oat-grass or French rye-grass, in Brit. 

Artabotrys R. Br. Anonaceae (6). 23 sp. Old World trop. They are 

cultivated for their sweetly scented flrs. and edible fruit. They 
usually climb by aid of recurved hooks, which are modified inflo- 
rescence-axes. 

Artantbe Miq. = Piper Linn, (usually same spec, names; A. elongata 
Miq. =P. angustifolium). 

Artemisia Linn. Compositae (vii). 200 sp. N. Hemisph., very 
common on the arid soil of the western U.S., the Steppes 4!!cc. 
4 in Brit, (wormwood). Flr.-heads small, inconspicuous, and iDind 
fertilised (cf. Poteriura, Kheiini and Rumex, Plantago, Thalictrum, 
&c.). In A. vulgaris L. the marginal florets are ? , the rest ? . The 
head is pendulous ; the anther-tube projects beyond the corolla, so, 

• that the dry powdery pollen is exposed to the wdnd. On the tips of 
the anthers are long bristles w^hich together form a temporary pollen- 
holder. Afterwards the style emerges and th j large hairy stigmah 
spread out. The flr. affords a very interesting case of reacquisition of 
a character not found in most higher flowering plants. 

Artbraxon Beauv. Gramineae (ii). 9 sp. trop. Old World. 

Artbropodium R.Br. Liliaceae (iii). 8 sp. Austr., N.Z., New Caled. 
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ArtbrotazlB Endl. = Athrotaxis D. Don. 

Artocarpus Forst. 'Moraceae (ii). 40 sp. Ceylon to China and Malay 

Arch. Many sp. show good bud -protection (p. 168) by the stipules. 
A, Icuiniaia Hort. has large drip-tips (p. 154 and art. Ficus), Firs, 
monoecious, the ^ in pseudo-catkins, the ? in pseudo-heads. A 
multiple fruit is formed, the achenes being surrounded by the fleshy 
perianth and the common receptacle also becoming fleshy. The fruit 
contains much starch &c. and is a valuable food-stuff. Several sp. 
are cultivated all over the Trop., e.g. A, incisa L. (Bread-fruit tree) 
and A, integrifolia L. (Jack tree). The flesh has the texture of 
bread and is roasted before being eaten. The best cultivated forms 
(cf. pear, banana &c.) produce no seeds. 

Arum (Toum.) Linn. Araceae (vii). 15 sp. Eur., Medit. A, macu- 
latum L. (cuckoo-pint, wake-robin, or lords and ladies) in Brit. It 
is a perennial, tuberous plant with monoecious flrs.; ? firs, at base 
of spadix (each of i cpL, naked) and ^ above (each of 2 — 4 sta.), and 
above these again rudimentary firs, represented by hairs which pro- 
ject outwards and close the mouth of the spathe. The fcetid smell 
attracts small flies, which enter the spathe, find the stigmas ripe, and 
are kept prisoners till the pollen is .shed ; then the hairs wither and 
escape is possible (cf. Aristolochia). Fruit a berry. The starch of the 
tubers was formerly used as food under the name Portland arrow- 

• root, but it is very difficult to get rid of the poisonous juices accompany- 
ing it. Other species are similarly used in Eur. 

Arundlnaria Michx. Gramineae (xiii). 25 sp. As., Am. Like Bam- 
busa. 

Aruudo Tourn. Gramineae (xi). 3 sp. trop. and temp. For A, 

Phragtnites L. (Brit.) see P. communis. The stems of A, Donax L. 
are used for sticks, fishing-rods See. 

Asarum (Toum.) Linn. Aristolochiaceae. 13 sp. N. temp. A. 
mropaeum L., the asarabacca, is wild in Brit. , but only as an escape 
from cultivation, it having been formerly metlicinal. There is a 
rhizome below ground and creeping shoots above; the latter are 
sympodial, each annual joint bearing several scale leaves below, 
then two green leaves and a terminal fir. Fir. regular ; P (3), some- 
times with 3 small teeth between the segments (perhaps remnants of 
a former inner whorl); A 12; G(6), The dark-browm, resinously 
scented fir. is visited by flies, and is very protogynous; when the 
stigmas are ripe the sta. are all bent away, but later on they move im 
to the centre and dehisce extrorsely. The perianth lobes are bent m 
at first towards the centre of the fir. and form a sort of prison of it, 
but afterwards gradually straighten themselves. Miiller regards the 
fir. as representing a stage in the development of the Aristolochia 
prison. 

Asdepiadaoeae. Dicotyledons (Sympet. Contortae). 218 genera with 
over 1300 sp. They are mostly confined to the Tropics (esp. Afr.), 
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but there are a few in temp, regions. In vegetative habit they 
resemble Apocynaceae ; some are perennial herbs, but the most are 
climbing shrubs or lianes, with simple, entire, opposite, exstipulate 
leaves. Latex is present. A large number, especially of the S. Afr. 
sp,, are xerophytic ; some, e,g^ Periploca, with much reduced leaves, 
others, eg, Hoya, and still more, Stapelia, with fleshy stems. Epi* 
phytes also occur, of which the most interesting is Dischidia. 

The infl. usually includes many firs, and may be cymose or 
racemose (raceme or umbel). In the former case it is a dichasium, 
but as in Caryophyllaceae the one branch tends to outgrow the other, 
and a monochasial (cincinnus) arrangement may arise in the later 
branchings. When the infl.ns axillary, there is usually only one at 
each node; in the axil of the other leaf there is a vegetative shoot, or 
nothing. In some of the genera (see Asclepias) the infl- is extra- 
axillary. The flr. is 5 , regular, 5-merous, usually small. K 5, 
quincuncial, the odd sepal posterior; €(5) usually rotate or cam- 
panulate, with convolute or valvate aestivation. The essential organs 
(5 sta., 2 cpls.) form a complex structure. The sta. and style are 
usually united to form a gynostegium. The cpls. are free below as in 
Apocynaceae, but united at the tip with a common style ; the ovary 
is superior. The head of the style is large and variously shaped, and 
the stigmatic surface is usually upon the edge or under side of it. 
To its margin are united the anthers of the 5 epipetalous sta. ; the* 
filaments of these are short or non-existent. The pollen in the lower 
group of A. (see below) is united merely in tetrads, in the higher 
group, comprising the bulk of the order, into pollinia, as in Orchi- 
daceae. Usually each anther contains two. In this group also there 
are curtain-like projections at the sides of the anthers, leaving a narrow 
slit between each pair of anthers. 

The pollen is removed from the anthers by a curious mechanism — 
the translator y to borrow the new word introduced by Schumann. 
This differs in the two suborders and so also does the fertilisation 
method. The translator always stands between two anthers and 
serves to carry away half the pollen from each of them. In the 
Periplocotdeae it is a spoon- or funnel-like body with a sticky disc at 
the narrow end. Into it is shed the pollen from the two half anthers 
next to it, and as the sticky disc projects outwards in the male stage 
of the flower an insect will he likely to get it attached to its head, 
and carry it about like the pollinia of an orchid. In visiting a second * 
* flower the pollen may be placed on the stigmatic surface. In the 
Cynanchoideae^ on the other hand, there are polUnia, and the trans- 
lator has a different structure. It forms an inverted A-shaped organ, 
the foot of the Y being formed by the adhesive body (or corpusculum 
as it is sometimes called) ; from this diverge the threads (retinacula) 
which are attached to the pollinia, one in each anther. An insect in 
obtaining honey catches its leg in the slit between the anthers, and in 
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drawing it up removes the pair of poUinia. The threads as they dry 
contract on the inner side till the pollinia meet, thus closely clasping 
the insect^s leg. In drawing the through a similar slit in another 
fir. the pollinia catch on the stigmatic under-surface of the stylar head. 
(Cf. Apocynum, which shows an approach to this mechanism.) 

The Imcks of the anthers bear as a rule curious append^es 
(cucuili) forming a corona. In some cases the corona springs from 
the corolla. It may consist simply of small teeth, or be more complex 
in structure, as in Asclepias and Ceropegia. It often takes up the 
functions of secreting and storing the honey. 

The ovary is bilocular, superior, with oo anatropous ovules, pen- 
dulous from the ventral placentae. The fruit consists of a pair of 
follicles ; the seeds are usually cro^^^led by a tuft of hairs for wind- 
carriage. Endosperm slight, cartilaginous. 

Classification and chief genera (after K. Schumann) : 

I. PERIPLOCOIDEAE (pollen in tetrads; translator spoon - 

like). 

1. Periploceae: Streptocaulon, Periploca. 

II. CYNANCHOIDEAE (pollinia; corpusculum &c.). 

2. Asclepiadeae (pollinia pendulous on threads): Asclepias, 

Cynanchum. 

3. Slrantofteae (poUinla erect or horizontal, 4 in each anther) : 

Secamone (only genus). 

4. Tyhphoreae (do. but a in each, erect): Ceropegia, Stapelia, 

Stephanotis, Hoya. 

5. Gonolobeae (do. but a in each, horiz.): Gonolobus. 

The order is closely related to Apocynaceae, the only absolute 
character of distinction being the preseirce of translators in AscL\ 
otherwise the two sub -orders of each form a corresponding series, and 
the lower one in each is almost as nearly related to the corresponding 
one in the other order as to the higher group in its owm order. A. 
are placed in Contortae by Eichler (Warming), and in Gentianales by 
Benth.-Hooker. 

Asclepias Linn. Asclepiadaceae (ii. 2). 80 sp. Am., Afr., chiefly in 

the U. S. (silk- weeds). Erect herbs with umbellate infls, which 
spring from the stem between the petioles of the opposite leaves 
(cf. Cuphea), or above or below*' this point. Two explanations are 
forthcoming, but which is right the evidence at present available does 
not show. Either the infl. is really axillary to the leaf below^ 
and is ‘adnate’ to the stem (as in Cuphea), or it is the termination 
of a shoot, and the stem is really a sympodium. 

The cucuUi of the anthers form little pockets, into which honey is 
poured by the hom-Iike nectaries that project from them. Insects 
walking over the flowers and sipping honey frequently slip their le^ 
down the sides of the gynostegium, and in drawing them up catch in 
the slit between two anthers and remove the pollinia (see order for 
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details). The process may be watched on A* Comuti Dene, in 
gardens. 

ABtinipa Adans. Anonaceae (2). 6 sp. East. U.S. 

Aspalathns Linn. Leguminosae (iii. 3). 150 sp. S. Afr. Many are 

xerophytes with a heath-like habit. 

AspkragUB Tourn. (inch Myrsiphyllum Willd.). Liliaceae (vii). 100 sp. 
Old World, mostly in dry places. Rhizome with aerial shoots; leaves 
reduced to scales with linear green shoots in their axils, usually 
in tufts. These are small condensed cymes* of the type stem 
shown in the diagram (figs, represent the branches of sue- i 
cessive orders). The number of shoots that develope varies. 2 2 

In the infl. the same conslruction holds, the shoots 2, 2, 33 

bearing the firs, ^ In the sub-genus M. there are fiat phyllo- 4 4 

clades (cf. Ruscus). Fruit a berry. A> offi-cinalis L. is leaf 
largely cultivated as a vegetable; the young shoots are 
eaten. 

Aspajsia Lindl. Orchidaceae (28). 8 sp. trop. Am. 

Asperlfoliae = Boraginaceae. 

Asperogo (Tourn.) Linn. Boraginaceae (iv. 2). i sp. Eur., As. 

Asperola Linn. Rubiaceae (ii. 21). 80 sp. Eur., As., Austr. &c., chiefly 
Medit. A. odorata L. (woodruff) and A. cynanchica L. (squinancy- 
wort), in Brit. Firs, homogamous. Those of the latter sp. show two 
forms, one with smooth white obtuse petals, one with rough reddish 
acute petals. The fruit of woodruff is hooked. 

Asphodellne Rchb. Liliaceae (iii). 14 sp. Medit. 

Asphodelus (Tourn.) Linn. Liliaceae (ill). 7 sp. Medit. (the Asphoael). 
Its leaves are isobilateral and flrs. protogynous. 

Aspicarpa Rich. Malpighiaceae. 5 sp. Texas to Argentina. 

Aspidistra Ker-Gawl. Liliaceae (vii). 3 sp. E. As. A. elatior Blume 
is often cultivated. The large flat style forms a lid to the cavity of 
the fir. made by the 8 perianth-leaves. Into this the pollen is shed, 
and it is supposed that the mechanism is like that of Arum. Others 
suggest that it is snail-fertilised. 

Aspidium Sw. Synonymy: A. aemulum Sw., cristatum Sw., dilaiatum 


Wind., Filix-mas Sw., Oreopteris Sw., rigidum Sw., spinulosum Sw,, 
Thelypteris Sw. =Nephrodium (same spec, names); A, Filuc-foemina 
Sw.=Asplenium F.-f. 

Pol3rpodiaceae 60 sp. cosmop. A, aculeatum Sw. (prickly 
shield-fern) and A. I^nchitis Sw. (holly-fem) in Brit. 

Aspleniom Linn. Polypodiaceae. About 300 sp. cosmop. ii sp. in 
Brit., including A. Ftlix-foemina Bemh. (lady-fern), A, JRnta-muraria 
L. (wall-spleenwort), A. Tnehomanes L. (spleen wort) and A* Adian- 
tum-nigrum (black spleenwort). The var. clan^sima of the lady-fern 
shows apogamy (see Filicineae, Lepto.)« A, bulbiferum Forst. and 
other sp. are ‘viviparous,’ producing young plants on their leaves by 
vegetative budding (not to be confounded with apospory). A. Nidus 
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L. (the birdVnest fem) is an interesting epiphyte of the Old World 
tropics. It bears a rosette of leaves forming a nest in which humus 
collects; the roots ramify in this and obtain food and water. A. rht- 
zophyllum Kunze is the walking fem, so-called because the leaf-tips 
when they touch the soil bud into new individuals, and thus the plant 
spreads to some distance. 

Asteliar Banks et Soland. Liliaceae fvi). 9 sp, Polynes. Dioecious. 

Aster Tourn. Compositae (iii). 200 sp. Am., As., Afr., Eur. 2 sp. 
on the coast of Brit. (Michaelmas daisy), both, like so many shore 
plants (p. 187), somewhat fleshy. The China-aster of gardens (A. 
chtfiensis L.) is a sp. of Callistephus. 

Asterales. The 2nd cohort of Dicotyledons (Gamopet.) in the clarifi- 
cation of Bentham and Hooker. See p. 143. 

Astilbe Buch.-Ham. Saxifragaceae (i). 6 sp. As., N. Am. 

A 8 trag:alUB Toum. Leguminosae (ill. 6 ). Abt. 1200 sp. cosmop., 
except Austr. 3 in Brit, (milk- vetch). The bulk are N. temp, plants 
living on steppes, prairies &c. and are more or less xerophytic. A 
great number are thorny; the thorns commonly form by the stiffening 
of the petiole or midrib of the leaf when the blade falls off. A. gum- 
mifer Labill. and others yield gum-tragacanth, obtained by wounding 
the stem and allowing the resin to exude and harden. 

Astrantia (Toum.) Linn. Umbelliferae (3). 5 sp. Eur., As. 

AstrocarpuB Neck. Resedaceae. i variable sp. S. W. Eur. 

ABtrocaryulii G. F. W. Mey. Palmae (iv. 7). 29 sp. trop. Am. 

Asystasla Blume. Acanthaceae (iv. b). 20 sp. Old World trop. 

Atalantla Correa. Rutaceae (x). 1 2 sp. trop. As., China, Austr. 

Athamanta Linn. Umbelliferae (6). 3 sp. Eur., W. As. 

AthanaBia Linn. Compositae (vii). 40 sp. S. Afr. 

AtlirotazlB D. Don. Coniferae (Arauc. rr ; see C. for genus charac- 
ters). 4 sp. Tasm. 

Ath3rrluin Roth.=Asplenium Linn. 

AtractyUs Linn. Compositae (xi). 15 sp. Medit. to Japan. 

Atragene Linn. = Clematis Linn. 

Atrlplez (Tourn.) Linn. Chenopodiaceae (4). 120 sp. temp, and sub- 
trop. 6 in Brit, (orache). Firs, unisexual, naked or with perianth. 

Atropa Linn. Solanaceae (n). 2 sp. Eur., Medit., As. A. Beliadonna 
L. is the deadly nightshade. It contains the alkaloid atropin, the 
basis of the drug belladonna used in medicine. 

. Attalea H. B. et K. Palmae (iv. 7). 23 sp..S. Am. A.funi/era Mar^ 
yields some of the Piassaba fibre of commerce. 

Attbrlatla Adans. Cniciferae (iv. 14). 12 sp. Medit. 

Aucuba Thunb. Cornaceae. 3 sp. Himal. to Japan. A. japcnica 
Thunb. is the Japan laurel of our shrubberies. It is dioecious. 
Augusta Leandr. = Stifftia Mikan. 

Avellinia I^arl. Gramineae (xi), i sp. Medit. 

ATBua Linn. Gramineae (ix). 50 sp. temp. 3 in Brit, (oat-grass). A., 
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sa$km Lm the cultivated oat, is perhaps derived from A. fatua L. It 
is cultivated in Eur. to 694° N. and forms the staple of the food of a 
large population. [See De Candolle’s Orig^ of Cult, Pits, p. 373d 
The -2 — 6-flowered spikelets form a loose panicle. The paleae are 
awned, the awn of the inf. palea being usually tudsted and hygro- 
scopic. In A. sterilis E. the awns cross, and when wetted try to 
uncurl and thus press on one another till a sort of explosion occurs 
jerking away the fruits. 

Ayerrhoa Linn. Oxalidaceae. 3 or 4 sp. trop. As. (?). A, Bilimbi 
L., the Blimbing, is cultivated for its fruit, which is borne on the 
older stems (p. 167). 

Avicennia Linn. Verbenac^jae (vii). 3 sp. trop., forming one of the 
constituents of the mangi'ove-v^etation (p. 188). They have the same 
vivipary, habit &c., and show aerial roots projecting upwards out of 
the mud like those of Sonneratia. 

Azalea Linn. Now united to Rhododendron Linn., from the type form 
of which it is chiefly distinguished by its 5 sta. and annual leaves. Foi 
A, procumbens L. (Brit.) see Loiseleuria. 

Azara Ruiz et Pav. Flacourtiaceae. sp. Mex. and S. Am., chiefly 
Chili. Shrubs with alt. leaves; one stipule is frequently almost as 
large as the leaf to which it belongs, giving the appearance of a pair 
of leaves not opposite to one another. The flr. is apetalous and the 
outer sta. often without anthers. 

Azlma Lam. Salvadoraceae. ^ sp. trop., Afr., As., Polyn. In the 
leaf axils are thorns (the leaves of an undeveloped shoot, cf. Cac- 
taceae). Fir. polypetalous. 

AzoUa Lam. Salviniaceae. 4 sp. trop. and sub-trop. The general 
structure is like that of Salvinia. Two leaves are formed at each 
node, from the dorsal half of a segment of the apical cell ; from the 
ventral half are foimed roots and branches, but not at every node. 
The leaves are all alike ; each is bilobed and has a small cavity near 
the base, opening to the outside by a small pore, and inhabited by 
the Alga Anabama. The roots hang freely down in the water; 
usually the root cap is thrown off after a short time and the root 
comes almost exactly to resemble the submerged leaf of Salvinia. 
The sporocarps aie formed in pairs (4 in A, niloiua) on the ventral 
lobes of the first leaves of the branches. Each contains one sorus. 
The microspores are joined together into several masses in each 

^ sporangium by the hardened frothy mucilage (epispore, cf. Salvinia).. 
Each of these massulae has its outer surface provided with cunous 
barbed hairs {gl&chidia), and escapes from the sporangium on its own 
account. The megasporangium contains one spore. It sinks to the 
bottom and at length decay of the indusium frees the spore and it ger- 
minates, giving rise to a female prothallus which floats about on the 
water and may be anchored to a floating massula by the barbs. 

Izorella Lam. Umbelliferae ii). 35 sp. S. temp. Densely tufted 
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xerophytes. A» caespiiosa Vahl. is the Balsam- bog of the Falkland 
Is. , formuig tufts like those of Raoulia. 

Balilaiia Ker-Gawl. Iridaceae (in). 50 sp. S. Afr., Socotra. 

Baooaurea Lour. Euphorbiaceae (a» I. i). 50 sp. W. Afr., E. Ind., 

Polynes. 

BaochailB Linn. Compositae (m). 300 sp. Am. Some are leafless 

xerophytes with winged or cylindrical green stems. 

Backhousla Hook, et Harv. Myrtaceae (2). 5 sp. Austr. 

Bactris Jacq. Palmae (iv. 7). 90 sp. S. and Centr. Am. Firs, in 

groups of 3, one ? between two S . B. miner Jacq. is the Pupunha 
or peach-palm, cultivated in Brazil for its edible fruit. 

Baeokla Linn. Myrtaceae (2). 60 sp. Austr. to China, 

Baeria Fisch. et Mey. Compositae (vi). 20 sp. Calif. 

Balila Lag. Compositae (vi). 12 sp. W. Am. 

Balanophora Forst. Balanophoraceae. 1 1 sp. Indo-mal. 

Balanophoraoeae. Dicotyledons (Archichl. Santalales). 15 gen. with 
40 sp., all but one trop. Parasites on tree roots, to which the tuberous 
rhizome is attached by suckers (p. 194). From it springs the infl. 
(sometimes developed within the rhizome and breaking through it), 
which comes above ground as a spike or head with scaly leaves and 
small unisexual firs. For details and figures see Nat. PJi,, or 
Kerner’s A^<2/, Hist, of PL Chief genera: Cynomorium, Scybalium, 
Balanophora, Langsdorfha. [Placed in Achlamydosporeae by Benth.- 
Hook., in Hysterophyta by Eichler (Warming).] 

Balbisia Cav. G.eraniaceae. 3 sp. Chili, Peru. 

Baldwlnia Nutt. {Balduina), Compositae (v). 4 sp. N. Am. 

BallotaLinn. Labiatae (v. 2). 25 sp. Eur., Medit. B. nigra L., the 

foetid horehound, is a common weed in Brit. 

Baloghla Endi. Euphorbiaceae (A, ii. 5). 14 sp. E. Ind. to New 

Caled. 

BalBamlnaceae . Dicotyledons (Archichl. Sapindales). 2 gen. with 230 
sp., As., Afr., Eur., N. Am. Herbs with watery translucent stems 
and alt. leaves, usually exstip. Fir. 5 , zygomorphic. K 5 (the 2 
anterior small or aborted, the posterior one spurred), petaloid; C 5 
(the lateral petals united in pairs); A 5, the anthers adhering 
to one another and forming a cap over the ovary, whose growth 
ultimately breaks the sta. at their bases; G (5), 5-loc., wdth 00 
ovules, anatropous, pendulous with dorsal raphe. Fruit an ex- 
plosive capsule. Seed exalb. Chief genus: Impatiens. Benth,# 
Hooker unite B. with Geraniaceae (q. v ), but the arrangement 
of the ovule does not agree with that of G., being that of coh. 
Sapindales. Eichler and Warming place B. as an independent order 
in Gruinales. 

BalBamodendron Kunth. = Commiphora Jacq. 

Bambusa Schreb. Gramineae (xiii). 50 sp. As., Afr., Am., trop. and 
sub-trop. The bamboos are giant grasses, with much-branched 
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rhizomes below ground and erect perennial woody stems above, 
which in some sp. reach a height of 120 ft. and a thickness of 
12 inches. During the rainy season the rhizome gives off several of 
these shoots, which rapidly grow (sometimes 3 ft. in a day) to their 
full size. Spikelets 2- to many- flowered, in racemes or panicles. 
Some sp. flower annually, others at longer intervals, e.g, B, arun- 
dinacea Retz. every 32 years in Further India (the last time was in 
1868), This phenomenon may be compaied with that seen in Fagiis, 
but seems to be largely bound up with the age of the plants, for 
cuttings flower simultaneously with the parent stock. The production 
of so many seeds at once has tuace caused a plague of rats and mice 
in Brazil. The seedling plants grow for several years without fonning 
tall shoots, expending their energies upon the production of the 
rhizomes. 

The economic uses of bamboos are very numerous, especially in 
Asia. The steins are hollow, with cross partitions at the nodes, and 
the wood is elastic and very hard owing to the deposition of silica in 
the cell walls. The stems aie used in building, entire as posts, and 
split as roofing tiles. They also furnish waterpij>es and vessels, 
gutters, floats, beehives, walking sticks, pipes, flutes, (S.c. Split 
bamboo is woven into mats, &c., and used also in making umbrellas, 
hats, and many other articles. Paper is made from the leaf sheaths. 
The young shoots are eaten like asparagus, and the seeds are also used 
as food by the poorer natives. In the stems of B, artmdmacea ami 
others, curious concretions of silica are formed, known as Tabaschir 
and used in the East as a medicine in many diseases. For further 
details see the account in Nat, PJt. by Sir D. Brandis, from which the 
above is abridged. 

Banisteria Linn. Malpighiaceae. 70 sp. trop. S. Am. The fruit is 
remarkably like that of Acer. 

Banksia Linn. Proteaceae (li). 46 sp. Austr. Shrubs and trees with 

the usual xerophytic habit of the order. Firs, in dense spikes. Frt. 
a hard woody follicle enclosed in a number of woody twigs derived 
from the bract and bracteoles. Seeds winged. 

Baptlsla Vent. Leguminosae (ill. 2). 14 sp. N. Am. Ini>". perfoliaia 

R. Br. there are perfoliate leaves which are really in two vertical 
ranks, but become one- ranked by twisting of the internodes alternately 
right and left. 

ISarbarea R. Br. Cruciferae (ii. ii). 14 sp. Eur., Medit., As., N. Am.* 
2 in Brit, (yellow rocket or winter-cress). 

Bardaya Wall. Njnnphaeaceae (in). 3 sp. Indo-mal. K 5 hypogv- 

nous; C up to (21), epigynous, tubular; A 00 ; G (10 — 12) With 
projections forming a tube above the stigmatic disc. 

BaxlTha.Hflla Moench. =Crepis Linn. 

Barl^ia Linn. Acanthaceae (iv. a). loa-sp. trop., mostly on steppes. 
The bracteoles are frequently represented by thorns. The seeds have 
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surface hairs which swell when wetted and help to anchor them to 
suitable places for germination (p. 105). 

Barnadesla Mutis. Compositae (xii). 12 sp. S. Am. Shrubs 

Baroama Willd. Rutaceae (iv). 15 sp. S. Afr. 

Barrlngtonla Forst. Lecythidaceae. 30 sp. E. Afr to Samoa. The 
w ood of some sp. is useful and the seeds yield oil, used foi lamps 

Bartonia Muhl. Gentianaceae (i. 2). 3 sp. N. Am. Sap^ophyte^ 

with a little chlorophyll and leaves reduced to scales. 
do. Sims, (m Loasaceae) = Mentzelia Linn. 

Bartraxnla Lmn =Tnumfetta Linn. 

BartsiaLinn. (mcL OdoniiLs Scrophulanaceae (in. 12). 60 sp. 

N. temp , trop, Mts , and S. Am. B Odontites Huds. and 2 others, 
in Bnt. Mostly herbs, semi-parasitic (on grass-roots, see order). Fir 
with loose pollen mechanism (see order). 

Basella (Rheede) Lmn. Basellaceae i sp. trop. As. A climbing herb 
uhose firs, remain closed; their mechanism requires investigation 
The fruit is enclosed in the perianth 

Basellaceae. Dicotyledons (Archichl Centrospeimae) A small family 
united \Mth Chenopodiaceae by Benth.-Hooker and Warming, but 
differing 111 their internal anatomy as well as m morphology They 
possess an underground rhirome or tuber, giving off annually a 
climbing '^hoot, often with fleshy leaves, and racemes or panicles 
of flrs. These are stalked and often conspicuously coloured Each 
has 2 bracteoles, 2 sepals, and 5 petals. Opposite these are 5 sta 
Ovary superior, of 3 cjds., with terminal style and 3 stigmas, uni- 
locular. Ovule I, basal, campy lotropous Fruit usually a berry 
Chtef genet a Basella, UIlucus, Boussingaultia. 

Bassia Koenig (Ilhpt P". Muell ). Sapotaceae (i) 30 sp. Indo-mal. 

B pallida Burck yields a gutta-percha. The seeds of B. hitytacea 
Roxb yield a butter like substance, used for soap-making «kc. The 
flrs. of B. lattfolia Roxb., the Moa or Mahwah, are edible, and the 
wood valuable 

Batatas Choisy =Ipomaea Lmn {B. eduiis Ch. = /. Batatas Poir.). 

Batidaoeae. Dicotyledons (Archichl. Centrospermae). Only genus 
Batis {q z See Nat PJl. Placed in Curvembryae by Benth.- 
Hoc»ker and Warming. 

Batis Lmn Batidaceae. i (or more ?) sp , coasts N. Am 

Batrachium S. F. Gray = Ranunculus Toum. (the aquatic sp ). 

Batschia VahI.=:fIumboIdtia Vahl. (Legummosae). 

Bauera Banks. Saxifragaceae (vii), 3 sp. temp E. Austr. Shrubs. 
Firs, solitary, axillary, 4 — lo-merous. Sta. = pet. or 00 . 

BaiUiiida Lmn. Legummosae (ii. 4). 150 sp. trop. Many are Hanes 

(p. 178). Iheir stems are curiously shaj^ed, flattened or corrugated 
and twisted in various ways (figs m Kernel’s Nat. Hist, of PL) 
**One is the most extraordinary among the climbers of the forest, 
Its broad flattened woody stems being twisted in and out m a most 

4—2 
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singular maxmeri mounting to the summits of the very loftiest forest 
trees and hanging from their branches in gigantic festoons many 
hundred feet in length” (Wallace, Amos,), Some sp. have tendrils 
(branches). The stem of the climbing sp. has a peculiar mode of 
growth in thickness (cf. other lianes and see De Baiy’s Attat. or 
In some the young leaves droop like those of other trop. 
plants (p. 1 68). In the axils of the stipules are usually found small 
linear trichome* structures ; in some sp. they form stout interstipular 
thorns. Great variety occurs in the floral structure (see J^a/. FJl,). 

Beaucamea Lem. = Nolina Michx. 

Beaufortia R. Br. Myrtaceae (i). 13 sp. W. Austr. Some sp. are 

cultivated in greenhouses for their showy flrs. 

Beaxunontia Wall. Apocynaceae (11. 4). 4 sp. £. Ind. 

Beckmannia Host. Gramineae (x). i sp. N. temp. 

Begonia (Tourn.) Linn. Begoniaceae. Over 400 sp. trop., especially 
in Am. Many are cultivated in our greenhouses for their handsome 
flrs. and foliage. Most are perennial herbs with thick rhizomes or 
tubers. Several climb by aid of roots like ivy. Leaves radical or 
alt., in two ranks, with large stipules. One side of the leaf is larger 
than the other, whence the name ‘elephant’s ear,’ by which they are 
sometimes known. The surface of the leaf is easily wetted, and drip* 
tips are frequent (p. 154 and art. /^zVwx), In the leaf axils groups of 
little tubers are frequently found; these are not axillary branches, 
but are borne upon the true axillary branch, which does not lengthen. 
Begonias also reproduce very easily by means of adventitious buds 
(p. 115)* I'hese readily form on pieces of leaves cut off and placed 
on the soil under suitable conditions of moisture &c. (this is the 
common mode of multiplication used in horticulture). A callus forms 
over the wound, and in it there develops a meristem w'^hich gives 
rise to one or more buds. 

The infl. is axillary, dichasial with a bostryx tendency (p. 52). 
The first axes usually end in c? , the last and sometimes the last but 
one in ? , flrs. In the (? , perianth 2, valvate, or 4, decussate, 
corolline; sta, 00, free or not, the connective often elongated and 
the anthers variously shaped. In the ? , perianth 2 — 5 ; ovary inf., 
usually (2 — 3), with 2 — 3 loculi, and axile placentae often projecting far 
into them ; ovules 00 , anatropous; styles more or less free. The ovary 
is usually winged and the wings are j>ersistent upon the capsular frt. 
Seeds without endosperm. 

Adgoniaceae. Dicotyledons (Archichi. Farietales). 4 gen. with the 
characters of Begonia (^.7/.). Placed in Pa'^siflorinae by Warming, 
in Passiflorales by Benth.-Hooker. 

BeUig (Toum.) Linn. Compositae (in). 10 sp. Eur., Medit. S. pe- 

rennis L. is the common daisy. It multiplies largely, and also 
hibernates, by means of short rhizomes. The ray florets are ? . The 
head closes at night and in wet weather. 
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Belllum Linn* Compositae (iii). 6 sp. Medit. 

Benoomia Webb, et Berth. Rosaceae (iir. 9). 2 sp. Canaries, Madeira 
(p. 158)* 

Benincasa Savi. Cucurbitaceae (iii). 2 sp. trop. As. The frt. of 
B, cerifera Savi. is eaten in curries. It has a thick coating of wax. 

Benthamia Lindl. (1830) = Amsinckia Lehm.; (i833)=Comus Toum. 

Bentinckia Berry. Palmae (iv. 6). 2 sp. Ind. 

Benzoin Nees = Lindera Thunb. do. Hayne = Styrax Linn* 

Berberidaceae. Dicotyledons (Archichl. Ranales). *ii gen. \rith 135 
sp., N. temp. (Berberis in trop. Mts. and S. Am.). Perennial herbs 
or shrubs, in the former case usually with sympodial rhizome. Firs, 
in racemes, 5 , regular. The typical formula isP3 + 3 + 3 + 3,A3 + 3, 
G I ; the fir, is sometimes 2-merous. Of the 4 outer whorls, the tw'o 
outer are perianth proper, the two inner “honey-leaves’’ usually with 
nectaries at the base (see Ranunculaceae). The former are often 
termed the calyx, the latter the corolla. The anthers are introrse, 
but in most cases open by two valves (cf. Lauraceae) at the back ; the 
valve with the pollen on it moves upwards and turns round so that 
the pollen faces towards the centre of the fir. Cpl. always i, with 
one or many ovules, in the former case usually basal, in the latter 
ventral. Fruit a berry, or a dry fruit opening in various ways. 
Embryo straight in rich endosperm. Chief genera: Podophyllum, 
Epimedium, Leontice, Berberis. Placed in Polycarpicae by Eichler 
(Warming). See next art. 

Berberideae (Benth.-Hook.) includes preceding order and Lardiza- 
balaceae. Placed in coh. Ranales, 

Berberis (Toum.) Linn. Berberidaceae. 100 sp. N. temp., Andes, 
S. Am. B. vulgaris L. (the barberry) in Brit. Shrubs, The genus is 
divided into two sections. In § i, Makonia (Nutt.), the leaves are 
pinnate ; many sp. are cultivated in shrubberies. In § 2, Euberberis, 
the leaves are simple, but usually show^ a joint w^here the blade meets 
the petiole, seeming to indicate a derivation from a compound leaf. 
There are also ‘short’ and ‘long* shoots (cf. Coniferae) in this section, 
to which B, tmlgaris belongs. The latter have their leaves meta- 
morphosed into spines (usually tripartite) ; transitions may often be 
seen. The former stand in the axils of the spines and bear green 
leaves and racemes of firs, (afterwards sometimes elongating to ‘long’ 
shoots). The fir. has the structure typical of the order; its pollination 
mechanism is interesting. The upper surface of the base of each sta. 
is sensitive to contact, and when it is touched by an insect in search 
of honey (secreted by the nectaries upon the bases of the inner 
perianth leaves) the sta. springs violently upwards, covering the side 
of the visitor’s head with pollen, which it may place on the stigma in 
the next fir. visited. The fruit is sometimes made into preserves. 

A very interesting point about the common barberry is its connec- 
tion with the disease known as rust^ which occurs on wheat and other 
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Gramineae. The fungus {Pttccinia graminis or Aecidiutn btrbeHdis) 
passes through two alternating stages in its life history, one on the 
grass, the other on the barberry, so that if there are no barberry plants 
in a district, it is practically insured against rust. See text-books, or 
Ward’s Diseases of Plants, 

Bergenia Moench. = Saxifraga Toum. (7 sp. As.) 

Berkheya Ehrh. Compositae (x). 70 sp. Afr. 

Bemonllia Oliv. Sterculiaceae. i sp. Guatemala. 

Benya Roxb. Tiliaceae. 2 sp. Ceylon, E. Ind., Tahiti. 

Berteroa DC. = Alyssum Tourn. (= sp. Eur., As,, Medit.) 

BertkoUetia Humb. el Bonpl. Lecythidaceae. 2 sp. trop. S. Am. 
The frt, is a large woody capsule, containing seeds with hard woody 
testa and oily endosperm — the Brazil nuts of commerce. “This 
tree takes more than a year to produce and ripen its fruits. In.. 
January I observed the trees loaded at the same time with flowers 
and ripe fruits.... The fiuits, nearly as hard and heavy as cannon-balls, 
fall wdth tremendous force from the height of 100 feet.... Persons are 
sometimes killed by them” (Wallace). The fruit is indehiscent and 
the seeds are procured by opening it with an axe. 

Bertolonla Raddi. Melastomaceae (i). 9 sp. S. Brazil. Young plants 
form readily at cuts across the midrib of a leaf placed on damp soil 
(P- ” 5 )- 

Beschomeria Kunth. Amaryllidaceae (ii). 13 sp. Mex. Like Agave. 

Besleria Plum. Gesneraceae (i). 50 sp. trop. and sub-trop. Am. 

Bessera Schult. f. (excl. Atidrostephium Torr.). Liliaceae (iv). 1 sp. 

Mex. 

Beta (Toum.) Linn. Chenopodiaceae (2). 6 sp. Eur., Medit.; i in 

Brit., B, vulgaris L. or B, maritima L. the sea-beet, from w'hich are 
derived the garden beetroot, the sugar-beet, and the mangold -wurzel. 
The plant is a biennial (p. 16 1) and stores re.serves in the root, the 
non -nitrogenous materials taking the fonn of sugar. The sugar-beet 
is largely cultivated in Western Europe for the sake of this sugar. 
The garden beet is a favourite vegetable ; the mangold is valuable for 
feeding cattle, &c. The leaves are sometimes eaten like spinach. 

Betonica (Tourn ) Linn. = Stachys Tourn. 

Betula (Toum.) Linn. Betulaceae. 35 sp. N. temp. B, alba L., the 
birch, is common in Brit, and reaches to the N. limit of trees (p. 197). 
Trees with catkins of firs. The i catkins are laid down in autumn 
as large buds at the end of the year’s growth, the ? further back, on 

^ leafy branches. In the axil of each leaf of the catkin there are 3 flrs. 
(cf. other genera of the order). The bracts of the lateral flrs. occur 
(a, jS) but no bracteoles. In the d the brarteoles a ^ are joined to 
the bract itself. Each fir. has two sta. and a perianth, often 
reduced from the typical 4 leaves to the 2 median leaves, or even to 
the single anterior leaf. The sta. are divided into halves nearly to 
the base ; the lateral ones are absent. In the ? the bracteoles a ^ 
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are free from the bract at the time of fertilisation, but afterw ards they 
unite with it to form the 3-lobed woody scale (F in figure) under the 



h alba A, bract, bracteoles, and perianth, of S ? horn within, with sta re- 
moved , a stamen , C, floral diagram of ^ . D, bract, bracteoles and flrs of ? 
from sMthm A, the same with flrs. remosed, F, the same at ripeness of seed G, 
floral tliagram of D /> = bract, a, /3 = bracteoles of flr. i, or bracts of flrs 2, 3 After 
Eichler 

fruit (01 lather the tissue beneath them grows up, carr)'ing all up 
together; see p. 34). The i-locular ovary gives rise to a i -seeded 
nut, attached to the scale. There is no penanth. 

Birch-wood is tough and is used for \arious purposes, for 
uoden shoes and for charcoal. The oil prepared from the bark is 
used in tanning Russia leather, to which it gives its peculiar fragrance. 
The bark of F. papyraaa Ait. (N. Am.) is used in making canoes. 
Betulaceae. Dicotyledons (Archichl. Fagales). 6 gen. with 75 sp., 
chiefly N. temp. Shnibs or trees with undivided stipulate leaves. 
The seedling stems are radial m symmetry, but in the old branches 
the leaves are often 2-ranked and face upwards (p. 38). The mem- 
branous Stipules soon drop off. Firs, monoecious, m terminal catkins ; 
the stem is thus sympodial. In the axils of the leaves of the catkins 
are small dichasial cymes, typically of 3 firs, (see Betula, 6Lc.). The 
central fir. is often absent, and some of the bracteoles also. The d' 
tlr. IS united to the bract and may have a perianth ; sta. 2 — lo. The 
? may have an epigynous penanth. Cpls. (2). Ovary inferior, 
3*loc. ith I pendulous ovule in each loc. Some genera are chala- 
zogamic; see Chalazogamae. Nut i -seeded; seed exalbuminoiis. 
After fertilisation the bract and bracteoles grow into a scale- or cuf- 
hke organ which may remain attached to the fruit. Genera ' Ostry- 
opsis, Carpinus, Ostrya, Corylus, Betula, Alnus. The order is 
placed in Qwerciflorae by Eichler, and united to Fagaceae (Cupu- 
liferae) by Benth.-FIooker. 

Blaxum Schott. Araceae (vii), 7 sp. Medit. 

BioarpeUatae (Benth.-Hooker). The 3rd senes of Gamopetalae (p. 144). 
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Bioomes (Warming). The ist cohort of Sympetalae (p. 146). 

Bidrais (Tourn.) Linn. Compositae (v). 90 sp. cosmop- ^ in Brit, 
(bur-marigold). The fruit is animal-distributed by aid of the -2 -6 
barbed bristles of the pappus. B, Beckii Torr. (N. Am.) is a water- 
plant with two kinds of leaves (p. 173). 

Biebersteinia Steph. Geraniaceae. 4 sp. Orient. 

Bifirenaria Lindl. Orchidaceae (18). 10 sp. trop. S. Am. 

Bigelowia DC. Compositae (iii). 34 sp. N. Am. 

Blgnonia (Toum.) Linn. (incl. Cremasitts Miers, Cydista Miers, Doa- 
aniha Miers, Paragoma Bur., Phaedranihus Miers, Pkofwioma 
Miers, Pyrostegta Presl., Stizophyllum Miers, all regarded as in- 
dependent genera by Schumann in Nat, Bignoniaceae (i). 

150 sp. Am., mostly lianes. In B. Tweediana Lindl. the tendril is 
grapnel-like with three sharp claws. The stem twines, and both 
petioles and tendrils are sensitive to contact. When either curves 
round the support, the claws catch hold of their own stalk or the 
stem as they come round. After clasping the tendril thickens and 
becomes woody. In B, capreolata L. the tendrils are bluntly hooked 
and show great negative heliotropism. When the tip enters a crevice 
it forms a ball of parenchyma, secreting cement (cf. \''itis). Then 
the free part contracts spirally and becomes woody. Several sp. are 
cultivated for their showy protandrous firs. 

Bignoniaceae. Dicotyledons (Sympet. Tubiflorae). About 60 gen. 
\rith 500 sp. trop. There are no sp. and only one genus (Caialpa) 
common to the old and new worlds. Most occur in Brazil ; a few 
are found in temp, regions. They are trees and shrubs, most com- 
monly lianes, with opp. usually compound exstip. leaves. A con- 
siderable number are xerophytic shrubs with condensed stems, but 
the chief interest of the order centres in the climbers, w-hich form a 
very important feature in the forest vegetation of S. Am. There are 
twiners {g.g, Tecomaria, Pandorea), root-climliers {Tecopia radicans)^ 
and tendril climbers (most B.). In Eccremocarpus &;c. the intei- 
nodes and petioles are sensitive, but in most B. the tendnls are at 
the ends of the leaves (in place of leaflets, as in Vicia). The tendriK 
are frequently branched ; in some cases, e.g, Bignonia, the branched 
tendril occupies the place of one leaflet, lliree types of tendril are 
found — ^simple tvriners, tendrils provided with adhesive disas (a?, in 
Virginia creeper), and hcwiked tendrils. See Glazioria, Bignonia A.c. 
The climbing stems exhibit many features of anatomical interest, 
owir*g to their peculiar growth in thickness (p. 178). 

Infl. usually dichasial with cincinnal tendency (p. 52); bracts 
and bracteoles present. Plr. $ , zygomorphic, hypogynous. K (5) ; 
C (5), usually bell- or funnel-shaped, descendingly imbricate; A 4, 
epipetalous, didynamous, the anther-lobes usually one above the 
other, the posterior staminode always present’ G (2) on hypogynous 
disc, 2- (or rarely r-) loc., with 00 erect analropous ovules on axile 
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placentae. Capsule septifragal or loculicidal : seed usually flattened 
and with large membranous wing, exalbuminous. 

Classijuation and chief genera (after Schumann) : 

I . BIGNONIEAE (ovary completely 2-loc., compressed || sep- 

tum, or cylindrical ; capsule septifragal, with winged seeds ; 
usually tendrillate) ; Glaziovia, Bignonia- 

II. TECOMEAE (ovary i-loc., compressed JL septum or cylin- 

drical; capsule loculicidal with winged seeds; rarely ten- 
drillate): Incarvillea, Jacaranda, Catalpa, Tecoma. 

III. ECCKEMOCARPEAE (ovary i-loc. ; capsule splits from 
below upwards; seeds winged; tendrils): Eccremocarpus 
(only gen.). 

IV. C RESCENTIEAE (ovary i- or 2-loc.; fruit berry or dry 
indehiscent; seeds not winged; usually erect pl^ts): 
Crescentia, Phyllarthron. 

V. TO UR RETT/E A E (o\2iry hooked capsule) : Tour- 

rettia (only gen.). 

The order is placed m Personales by Benth.- Hooker, in Personatae 
by Eichler (Warming). 

BlUardiera Sm. Pittosporaceae. 8 sp. Austr. 

BUlbergla Thimb. Bromehaceae (i). 40 sp. trop. Am. Epiphytes. 

BLophytuiu DC. Oxalidaceae. 20 sp. trop. B. sensitizmin DC. hai> 
pinnate leaves, sensitive to contact (cf. Mimosa), When touched the 
leaflets bend downwards. The seed has an explosive aril (cf. Oxalis); 
the capsule spreads out flat when it dehisces and thus allows the seeds 
to escape easily. 

Biota D. Don. = Thuja Linn, (all sp. of B. = T. orientalis). 

Biscutella Linn. Cruciferae (ii. 5). ii sp. Eur. 

Blserrtila Linn. I^guminosae (in. 6). i sp. Medit, The frt. is very 
like a centipede, and it has been suggested that birds are deceived by 
it and carry it to a distance before discovering their mistake. 

Bismarckia Hildebr. et H. Wendl. Palmae (ii. 3). i sp. Madag. 
Included in Medemia in A a/. PJi* 

Bixa Linn. Bixaceae. i sp., B. OrWAzna L., trop. Am. Cultivated 
all over the Tropics for its seed. The outer layer of the testa is red 
and fleshy; the orange-yellow colouring matter (annatto, amotto, &c.) 
is used in dyeing sweetmeats ^:c. 

Bixaceae. Dicotyledons (Archichl. Parietales). 4 gen. with 19 sp., 
trop. Small trees or shrubs, sometimes with tuberous underground 
stem; leaves alt., stipulate, usually large and lobed. Schizogenous 
mucilage canals are present in the tissues, xmd resin cells in the leaf 
parenchyma in most sp. Firs, in panicles, 5 , regular, K 4 — 5, 
imbricate; C 4 — 5, imbricate or convolute; A 00, sometimes united at 
base, the anthers usually opening by short slits or pores; G (a — 5), 
i-loc. with parietal placentae, or more or less completely multi-loc. by 
union of the placentae in the centre. Ovules 00, anatropous. Style 
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simple. Frt. a capsule ; seeds oo with rich endosperm ; embryo usually 
curved. As defined by Warburg in Nat, this order consists of the 4 
gen. Bixa, Cochlospermum, Amoreuxia, and Sphaerosepalum. The 
latter was formerly placed in Guttiferae. B. are placed in Cistidorae 
by Warming (Eichler), and in Parietales by Benth.-Hooker. These 
authors all include in B. the Flacourtiaceae, treated as a sej>arate 
order by Engler. 

Bixineae (Benth.-Hooker) — Bixaceae (in wide sense; see above). 

Blaolrstonia Huds. = Chlora Ren. 

Blaeria Linn. Ericaceae (iv. 9). 15 sp. Afr. 

Blakea P. Br. Melastomaceae (i). 30 sp. S. Am., W. Ind. 

Blandfordla Sm. Liliaceae (iii). 4 sp. E. Austr. 

Blattl Adans. = Sonneratia Linn. f. 

Blattiaceae. Dicotyledons (Archichl. Myrtiflorae). 3 gen. with 12 sp., 
Old World trop. They are united to Lythraceae by Benth.-Hooker, 
but differ in the ovary, which is usually united to the receptacle and 
has parietal or sub-basal placentae. Chief genus Sonneratia (Blatti). 

Blechniim Linn. Polypodiaceae. 20 sp. trop. and temp. The British 
fern B. boreale Sv . or B. Spicaut Roth. = Lotnaria S. Desv. 

Blepharipappus Hook. Compositae (v). i sp. W. N. Am. 

Blepharis Juss. Acanthaceae (iv. b). 40 sp. trop. and sub-trop., 
Old World. Thistle-like plants with the characters of Acanthus. 
The seeds have hairs which swell up when wetted. 

Bletia Ruiz et Pav. Orchidaceae (15). 20 sp. trop. Am. Epiphytes. 

For B. hyacintkina R. Br. see next art. 

Bletilla Reichb, f, Orchidaceae (5). 1 sp. China. Japan. 

BUghea Kon. Sapindaceae (i). i sp. trop. Afr., B, sapida Kon., 
cultivated for its frt. The edilile part is the fleshy aril late seed -stalk. 

Bloomeria Kellogg. Liliaceae (iv). 2 sp. Calif. 

Blumea DC. Compositae (iv). 60 sp. trop. and sub-trop., Old World. 

Blumenhachia Schrad. (inch Caiophora Presh). Loasaceae (in). 55 sp. 
S. Am. The flr. is like that of Loasa. The frt. is twisted and is 
very light. It is covered with grapnel hairs and clings closely to 
fur; as it is carried about the seeds are gradually shaken out. 

Blysmus Panz. = Scirpus Tourn. 

Bobartia Linn, Indaceae (ii). 6 sp. S. Afr. Leaves sword-like, or 
centric like those of unions. 

Bocconia Plum, (inch Macleva Reichb.). Papaveraceae (ii). 3 sp., 2 in 

trop. Am., the other, B, (JB) lordata Willd., in China and Japan. 
Fir. apetalous. 

Boelimeria Jacq. Urticaceae (3). 45 sp. trop. and N. temp. B,nivea 
Gaudich. has good “drip-ups'’ on its lea.es (see art. Ftcus), It is 
largely cultivated in China for the excellent fibre (Rhea or Chinese 
grass-cloth) obtained from the inner bark (cf. Liniim). 

Boerhaavia Vailh Nyctaginaceae (i). 20 sp. Afr., trop. As., Am. 

The anthocarp is often glandular, aiding in seed-distribution. 
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BolbophyUum Spreng — Bulbophyllum Thou 

Boldoa End! =Peumus Molina 

Boltonla L’Herit. Compositae (iii). 3 sp US. 

Bomarea Mirb. Amarylhdaceae (ill). 50 sp S Am Like Al- 
stroemena in leaf and fir , but often climbing Umbels cymose 
Bombacaceae. Dicotyledons (Archichl. Malvales) 20 gen with no 
sp trop (chiefly Am ) Trees, often very large, with thick stems, 
sometimes egg shaped, owing to a great development of water 
storage tissue (see figs m Kerner, JVa/ Hist of Pits l) Firs, 5 , 
usually regular K(5), valvate, often with epicalyx; C 5, convolute, 
the p^ts asymmetnc , A 5 — 00 , free or united into a tube, the pollen 
smooth, G(2 — «>), in the latter case the cpls opposite the pets , multi- 
loc , st>lc simple, lobed or capitate, ovules 2 — 00 in each loc , erect, 
anatropous Seeds smooth, but often embedded in hairs spnngmg 
from the capsule wall, with little or no endosperm The order is 
united to Malvaceae by Eichler (Manning) and Benth Hooker 
Chief ;:^enet a Adansonia, Bombax, Eriodendron, Durio 
Bombaz Linn (excl Pat hira Auhl) Bombacaceae 50 sp trop 
Bonatea Milld =:Hal>enaria Willd 

Bongardla C A Mey. Berberidaceae i sp Greece to Cent As 
Bontia Linn Mjoporaceae i sp. W Ind 
Booplfijuss Cal}ceraceac 10 sp S Am 

Boragrlnaceae Dicotyledons (Sympet Tubiflorae) About 85 gen 
with 1 200 sp , trop and temp , esp Medit Most are herbs, perennial 
by fleshy roots rhizomes, 6.,c , a feu shrubs and tiees Leave:^ 
UbUallv ait , exstip , generally, as well as the rest of the plant, covered 
with stout hairs (hence the name Aspenfoheae, by which the B are 
sometimes known) The mfl is a coiled cnicmnus, sometimes double, 
with a marked dorsiventiality As the flis open it uncoils, so that the 
new ly opened firs face always in the same direction (the morphology 
of this mfl IS very imperfectly understood, “adnation” occurs, and 
dichotomy at the growing apex, see A^at Pfi ixc ). 

Fir 5 , usually regular, hvpogynous, and 5 merous K (5), imbn 
cate or open, the odd sepal posterior, C (5), funnel shaped or tubular, 
the limb usually flat, A s, epipet , alternate to petals, anthers mtrorse, 
G ^2), on hypogynous disc, 4 locular by ‘false septum (see Labiatae), 
usually with gynobasic style ovules i in each loc , erect, anatiopous. 
Fruit a drupe or 4 achenes. Seed with straight or curved embryo m 
slight endosperm , the radicle directed upwards 

The floral arrangements are interesting. Most B have a short 
tube, partly concealing the honey, many (esp i\ i and 3) have 
scales projecting inwards from the throat of the corolla, thus fully 
concealing the honey, protecting it from robbery and narrowing the 
entrance, so that visiting insects must take a definite track. “The 
lower forms {eg Myosotis) are visited by flies (esp Syrphidae), bees, 
and Lepidoptera, and are adorned with red, violet and blue colours. 
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...Many sp., in the course of their individual development, seem to 
recapitulate to us the evolution of their colours — white, rosy, blue in 
several sp. of Myosotis; yellow, bluish, violet in M. versicolor*, and 
red, violet, blue in Pulmonaria, Echium &c. Here, white and yellow 
seon to have been the primitive colours; and, at least in many cases, 
violet and blue seem to have been preceded by red — an assumption 
which is strengthened by the fact that many blue and violet sp. 
(Myosotis, Anchusa, Symphytum) give us white and rose-red varieties, 
apparently by reversion to more primitive characters.’* (Muller.) 

Many B. are heterostyled, e.g. Pulmonaria. The firs, of many sp. 
are pendulous (and thus bee-flowers), e,g, Borago, Symphytum. 
Echium is gynodicecious. 

Classification and chief genera (after Gurke) : 

A. Style terminal : drupe. 

I. CORDIOIDEAE (style twice bi-lobed): Cordia. 

IL EHRETIOIDEAE (style simple or bi-lobed or double; n(» 
ring of hairs) : Ehretia. 

III. HELIOTROPIOIDFAE (ditto, but ring of hairs near tip of 

, style): Tournefortia, Heliotropium. 

B. Style gynobasic : achenes. 

IV. BORAGINOIDEAE: 

a. Achenes 4. 

1. Cynoglosseae (flr. reg.; base of style more or less conical; 

tips of achenes not projecting above pt. of attachment) : 
Omphalodes, Cynoglossum, Rindera. 

2. Eritrichieae (do., but tips projecting above pt. of attach- 

ment): Echinospermum, Eritrichium, Cryptanthe. 

3. Anchuseae (flr. reg.; base of style flat or slightly convex ; 

achenes with concave attachment surface) : Symphytum. 
Borago, Anchusa, Alkanna, Pulmonaria, 

4. Lithospermeae (do., but surface of attachment flat) : Myo 

sotis, Lithospermum, Amebia, Ccrinthe. 

‘ 5. Echieae (flr. zygomorphic) : Echium. 

b. Achenes more or less than 4. 

6. Harpagmelleae (ach. 2) : Harpagonella, Rochelia (only 

gen.). 

7. Zoellerieae (ach. to): Zoelleria (only gen.). 

[Placed in Nuculiferae by Eichler (Warming), in Polemoniales by 
Benth.-Hooker.] 

Enragineae (Benth.-Hooker) = Boraginaceae. 

Borago Linn. Boraginaceae (iv. 3). 3 sp. Medit., Eur., As. B. ofiici^ 
nalis L. in Brit. The borage is largely cultivated for bee feeding. 
It has a typical bee-flower. The blue pendulous flr. secretes honey 
below the ovary; the elastic sta. form a cone and dehisce introrsely 
from apex to base, the pollen ripening gradually and trickling into 
the tip of the cone. Insects probing for honey dislocate the sta., 
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receiving a shower of pollen (cf. Erica, Galanthus, Cyclamen). In 
older flowers the stigma, now ripe, projects beyond the sta, so as to 
be touched first. 

Boraaeus Linn. Palmae (ii. 3). i sp., B. Jlabelli/er L., the Palmyra 
palm, in trop. Afr. and As. Dioecious. Its uses are legion ; an old 
Tamil song enumerates 801 ! The chief is perhaps the production of 
palm-wine or toddy, obtained by tapping the sap flowing to an infl. 
(cf. Agave), and fermenting it. 

Borbonla Linn. Leguminosae (ni. 3). 13 sp. S. Afr. 

Boretta Neck. = Dabeocia D. Don. 

Boronia Sm. Rutaceae (iii). 60 sp. Austr. 

Borrerla G. F. W. Mey. == Spermacoce Linn. 

Bosaiaea Vent. Leguminosae (iii. 3). 34 sp. Austr. Several xerophytic 
sp. have flattened green stems (phylloclades) with minute scaly leaves. 
As in Acacia ikc., seedlings show transitions from normal leaves. 

Boswellia Roxb. Burseraceae. 10 sp. India, Afr. B. Carieri Birdw. 
(.Somaliland and Hadramaut) yields the resin known as frankincense 
or gum-olibanum, obtained by notching the stem. It w'as formerly 
officinal, but is now chiefly used in incense. Other sp. also yield 
fragrant resins. 

BotrycMum Sw. Ophioglossaceae. 6 sp. temp, and trop. B> Lunaria 
Sw., the moon- wort, is found in many places in Britain, but not 
abundantly. The general habit resembles that of Ophioglossum, but 
the sterile as well as the fertile part of the leaf is usually branched. 
The roots appear one at the base of each leaf, and branch mono- 
podially. The spike is usually much branched, the ultimate twigs 
being the sporangia. 

Bouoeroaia Wight et Arn. Asclepiadaceae (11. 4). 20 sp. Medit., trop. 

Afr. and As. Like Stapelia. Included in Caralluma R. Br. in 
Nat, PJl. 

BougainvlUaea Comm. Kyctaginaceae (i). 7 sp. S. Am. The group 

of 3 flrs. is surrounded by 3 lilac-coloured bracts, which persist and 
act as wings for the fruits, 

Bousslngaultia H. B. et K. Basellaceae. 10 sp. trop. Am. 

Boutelona Lag. Gramineae (x). 30 sp. S.-West U. S., the mezquit 
grasses, which form a large portion of the herbage of the prairie, and 
are valuable as fodder. 

Bottvardla Salisb. Rubiaceae (i. 4). 30 sp. trop. Am. Some are 

heterostyled like Primula. Often cultivated for their flrs. t' 

Bowenia Hook. Cycadaceae. i sp. Queensland. Easily recognised 
by its bipinnate leaf (see order). 

Bowiea Harv. Liliaceae (lii). i sp. Cape Col., B, voiubilis Harv. It 
is a xerophyte like Testudinaria, with a large partly underground stock 
(corm), giving off each year a much-branched climbing stem. This 
bears small leaves, but they soon drop off, and assimilation is carried 
on by the green tissue of the stem. 
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Bowl^da Ruiz et Pav. Umbelliferae (2). 12 sp. Am., Canary Is. 

BoyUnia Nutt. Saxifragaceae (i). 7 sp. N. Am., Japan. 

Brachycome Cass. Compositae (iii). 50 sp. Austr., N. Z., N. Am., 
^ Afo. 

Bradbi3rpodltixii Beauv. Gramineae (x). 6 sp. temp, (and trop. Mts.). 

2 in Brit, (liaise brome grass). Leaf reversed (cf. Alstroemeria). 
Brac]i3rse2na R. Br. Leguminosae (iii. 2). 14 sp. Austr. 

Bradburya Rafin, = Wistaria Nutt, and Centrosema Benth. 

Brabea Mart. Palmae (i. 2). 2 sp. Mexico, Texas. 

Bralnea Hk. Polypodiaceae. i sp. Hong-kong and Khasia, B. insti^- 
nis Hk., a dwarf tree-fern. ^ The primar)' veins branch and rejoin 
repeatedly, forming small areas in the leaf ; the veinlets run parallel 
and distinct. 

Brasenia Schreb. Nymphaeaceae (ii). i sp. cosmop., except Eur. 
Sta. 12 or more. 

Brassavola R. Br. Orchidaceae (13). 20 sp. trop. Am. 

Brassia R. Br. Orchidaceae (28). 30 sp. trop. Am. 

Brassica (Tourn.) Linn. (incl. Erucash^im Presl. and Sinapis L.). 
Cruciferae (li. 10). 85 sp. Eur., Medit., As. 7 in Brit. Many fonn^ 
of this genus are cultivated, some for the dr., others for the stem, 
root, leaf, or seed. B. (S.) nigra Koch is the black mustard, whose 
^ound seeds form the familiar condiment; B. ( 5 .) alba Boiss. 
is the white mustard, used when young in salads &c.; B, sinapis 
Vis. (S, arvensis L.) is the charlock, one of the most abundant 
weeds of cultivation (in summer our com-field.s are yellow with iri. 
B. oleracea L. is the cabbage, with the various races derived from 
it, such as cauliflower and brocoli (fleshy infi.), kale, brussels- 
sprouts (a form in which miniature cabbages are produced in all the 
leaf-axils on the main stem), kohl-rabi (a thickened stem, or corm. 
showing leaf scars on its surface), &c. B, campestris L. is the turni[i, 
a biennial with thickened root, and a variety of it — B. Napus L. — is 
the rape, used in salads and in the preparation of rape- or colza-oil, 
expressed from the seeds. [See De Candolle’s Orig. of CttlHv. Pits,'] 
It is of interest to notice here the great variety of morphology in the 
vegetative organs, correlated with the different ways in virhich storage 
of reserve materials is effected, in the root, stem, leaf, flow^erstalk <!xc. 

The outer coat of the seed has mucilaginous cell-w'alls which 
swell when wetted and help to fasten the seed to its place of germi- 
nation (cf- Linum). 

Bravoa Lex. Amaryllidaceae (11). 3 sp. Mexico. Rhizome with 

tuberous roots. Fir. zygomorphic by bending. 

Bra3^ Stemb. et Hoppe. Cruciferae (iv, 18). 8 sp. Mts. of Eur., As. 

Brevoortla Wood. Liliaceae (iv). i sp. Calif. 

Brewerla R. Br. Convolvulaceae (i. 2). 27 sp. trop. 

Brexia Noronha. Saxifragaceae (v). i sp. Madag., Seychelles. 
Brickellia Ell. Compositae (ii). sp. trop. and sub-trop. Am. 
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Brldelia Willd. Euphorbiaceae (a, i. 2). 30 sp. trop., W. Afr“. to 
New Caled. 

Bridgesla Hook, et Arn. = Ercilla A. Juss. 

Brlza Liiin. Gramineae (x). 12 sp. temp. 2 in Brit. (B. media L., 

and minor L. , quake-grasses). 

Brocchlnia Schult. f. Bromeliaceae (2). 3 sp. trop. Am.^^W. Ind. 

Brodiaea Sm. (ind. CalUprora Lindl.). Liliaceae (iv). 30 sp. Am. 
.vest of Mts.). Firs, in cymose uml>els. The sta. have curious pro- 
jecting appendages; in B. ixioides S. Wats. {C. liUea Lindl. or Jiava 
Hort.) these are covered with turgid cells, which rupture when 
touched by any hard body, allowing a honey-like fluid to escape 
{Linn. Soc. yoiim. xxx. p. 285). 

Bromelia Plum. Bromeliaceae (i). 4 sp. W. Ind. and Brazil. 

Bromeliaceae. Monocotyledons (Farinosae). 40 gen. with 400 sp. 
trop. Am. Many are terrestrial plants (xerophytes, living on rock.> 
&c.), but the bulk of the sp., by virtue of their good seed -distribution 
and their xerophytic habit, have become epiphytes, forming a very 
characteristic feature in the vegetation of the forests of the Amazon 
6:c., more so in fact than the orchids, w’hich they surpass in number 
of individuals though not of sp. Most of them have a very reduced 
stem, bearing a rosette of fleshy leaves channelled on the upper sur- 
face and fitting closely together by their bases, so that the whole 
plant forms a kind of funnel, which is usually full of water. In this 
are to be found dead leaves, decaying animal matter and other debris 
(in Venezuela certain sp. of Utricularia live only in these pitchers). 
There are a number of adventitious roots which fasten the plant to its 
support, but which do not aid in its nutrition, or at least very little. 
The bases of the leaves are covered with peculiar scaly hairs by which 
the water in the pitcher is absorbed. Water is stored in the leaves, 
whose bulk consists largely of water-tissue. They have a thick 
cuticle and often bear scaly hairs that aid in reducing transpiration. 
Some sp. show a totally different habit to this, c.g. Tillandsia 
nsmoides (y.z>.). [See p. 184 and paper by Schimper there 
referred to.] 

The infl. usually rises out of the centre of the pitcher and has as a 
rule brightly coloured bracts adding to the conspicuousness of the 
firs. Fir. usually?, regular, 3-merous. Perianth 3-f3 or (3) + (3), 
the outer whorl sepaloid, persistent, the inner petaloid; A 6, introrse, 
often epipet. ; G (3), inf., semi-inf., or sup., 3-loc., with qc anatro- 
pous ovules on the axile placentae in each. Style i , wdth 3 stigmas. 
Frt. a berry or capsule; seeds in the latter case very light, or winged. 
Embryo small, in mealy endosperm. 

Classification and chief genera (after Wittmack) : 

I. Bromelieae (berry; ovary inf.; leaf wdth thorny teeth): 

Bromelia, Ananas, Billbergia, Aechmea. 
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3. PUcctimieae (capsule; ovary semi -iuf. or almost sup.; leaf 
entire, or toothed at base, rarely at top) : Pitcairnia. 

3. Ptiyeae (capsule; ovary sup.; leaf thorny; usually large 

stem): Puya, Dyckia. 

4. Tillandsieae (do. , but leaf entire ; seed hairy) : Tillandsia. 

[Placed in Epigynae by Benth. -Hooker, in Liliiflorae by Eichler 

(Warming).] 

Bromus Dill. Gramineae (x). 45 sp. temp., and trop. Mts. 7 in 

Brit, (brome-grass). Though so common, they are of no value as 
pasture grasses. 

Brosimtim Sw. Moraceae (u). 8 sp. trop. Am. The infl. is remark- 

able (fig. in A^aL Pfl^^ consisting of a spherical pseudo-head com- 
posed of one ? flr. and many s firs. The former is sunk into the 
centre of the common receptacle, and its style projects at the top, 
whilst the latter occupy the whole of the outer surface. Each cj flr. 
has a rudimentary perianth and one sta., whose versatile anther 
dehisces in a curious way, passing from a shape somewhat like T to 
one like r • The achene is embedded in the fleshy receptacle. 

The achene of B. Alicastrum Sw. is the bread-nut (not to be con- 
fused with Artocarpus, the bread-fruit), which is cooked and eaten in 
the W. Ind., &c. B. Galactodendron D. Don. is the cow-tree or 
milk-tree of Venezuela. When a notch is cut in the stem, the milky 
latex flows out in considerable quantities; it tastes very like ordinary 
milk and is used for the same purposes. The wood of several sp. is 
useful, though liable to split. 

Broussonetia L'Herit. Moraceae (i). 3 sp. E. As. Dioecious ; ^ flrs. 
in pseudo- racemes, with explosive sta. like those of Urtica (unusual 
in this order); ? flrs. in pseudo-heads. Multiple fit. (cf. Morus &c.). 
B. papyrifera Vent, is the Paper-mulberry of Japan, Paper is 
made from the inner bark (see Treas, of Bot,) ; in Polynes. the natives 
make cloth from it (tapa or kapa cloth). 

Browallta Linn. Solanaceae (v). 6 sp. trop. Am. 

Brownea Jacq. {Hermesias\jQt.?i.), Leguminosae (ii. 3). 10 sp. trop. 
Am., W. Ind. The young shoots hang down and their leaves are 
red (p. 167). The flrs. in some sp. are borne on old wood (p. 167). 

Bruckenthaiia Keichb. Ericaceae (iv. 9). i sp. S. E. Eur. 

Brngmansta Blume. Rafflesiaceae. 3 sp. Malay Arch. 
do. Pers. = Datura Linn. 

Brogniara Lam. Khizophoraceae. 5 sp. trop. As., Afr., Austr. One 
of the trees of the mangrove-formation (p. 188). Like Rhizophora 
but without the aerial roots from the higher branches. The roots in 
the mud give off erect aerating branches, as in Sonneratia &c. 

Bnmella Tourn. = Prunella Linn. 

Bnmfelsia Plum. Solanaceae (v). %% sp. trop. Am. 

Bmniaodae. Dicotyledons (Archichi. Rosales), tt gen. with 50 sp. 
Cape Col. Heath-like shrubs, with alt., exstip. leaves and racemose 
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infl. Fir. 5 , usually' regular, 5-merous, generally perigynous. Sta. 
in one whorl. Cpls. (3 — 2) each with 3 or 4 ovules, or i with i ovule. 
Capsule with 2, or nut with i, seeds. Aril. Endosperm. Placed in 
Rosales by Benth.- Hooker. Rarely seen in Eur. [See Nat. Pfl-I 

Brunonia Sm. Goodeniaceae. i sp. Austr., Tasm. It differs from 
the other G. very much (see order) and is sometimes classed as a 
separate order. 

BroxLSvUrla Heist. Amar) llidaceae (i). 9 sp. S. Afr. 

Brya P. Br. Leguminosae (iii. 7). 3 sp. Cent. Am., \V. Ind. B. 

Ebenns DC. yields the wood known as Jamaica or American 
Ebony. 

Bryunthus S. G. Gmel. Ericaceae (i. 3). 6 sp. N. W. Am., one 
of which, B, taxifolius A. Gray, is circumpolar (inch Brit.). 

Bxyonia Linn. Cucurbitaceae (lll). 8 sp. Eur., As., Afr. B. dioka 
Jacq. is our common white bryony, which marks the N. limit of the 
order in Eur. The flr. is about twice as large as the $ . Honey is 
secreted at the base of the perianth and protected in the male by the 
bases of the filaments. The fir. is visited in Low Germany chiefly 
by short longued bees, and especially by Andrena Jlorea F., which 
appears to confine itself to this plant (Muller). In Britain we have 
very few of these insects (in proportion), at any rate in the north and 
in Wales, and it is noteworthy that the bryony does not occur in 
Scotland and is rare in Wales. It would probably prove of interest 
to investigate its mechanism and insect -visitors in various parts of 
England. Being - dioecious, it is dependent upon insects for fertili- 
sation, and it is possible that its distribution is largely determined by 
that of the insects suited to it (cf. Aconitum, Calystegia, &:c.). 

Bryophyllam Salisb. Crassulaceae. 4 sp. S. Afr., Madag. B. caly- 
cinutn Salisb. in Trop. of both worlds. In the notches on the leaves 
of this sp. adventitious buds develope, giving rise to new plants 
(p. 1 1 3). In B, proliferum Bowie there are simple and compound 
leaves on the same plant. Calyx and corolla are both gamophyllous. 

Buchanan la Spreng. Anacardiaceae (i). 20 sp. trop. As. 

Buclmera Linn. Scrophulariaceae (iii. 1 1). 30 sp. trop. 

Bucklandia R. Br. Hamamelidaceae. 1 sp. B, pmpulnm R. Br. Himal. 
to Java. The large stipules are folded against one another, enclosing 
and protecting the young axillary bud or infl. The firs, are in heads, 
which stand in groups of 4, They are polygamous or monoecious 
and are sunk in the axis. The “calyx-tube” becomes visible as a 
ring after flowering. The wood is valued in the arts. 

Buda Adans. = Spergularia Presl. 

Buddleia Houst. Loganiaceae. 70 sp. trop. and sub-trop. This genus 
and its allies are sometimes placed in Scrophulariaceae, but possess 
stipules (though sometimes reduced to mere interpetiolar lines). 

Buettoeria Loefl. Sterculiaceae. 50 sp. trop. 

Bulhine Linn, Liliaceae (ill). 24 sp. S. Afr. 

w. II. 5 
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BtUbhialla Kunth. Liliaceae (iii). 13 sp. S. Afir., N. Z., 

BiillKtcocUum Linn. Liliaceae (1). i sp. Bur. 

BlUbopliylluni Thou. Orchidaceae (22). 100 sp. trop. and S. temp. 

Epiphytes wth great reduction of leaf surface. The leaves are often 
mere scales and the assimilation is performed by the tubers. In B* 
minutisszmufn F. Muell., and other sp., the tubers are hollow with 
the stomata on the inner surface (cf. the leaf of Empetrum). For 
the fir. see Darwin’s Orchids, p. 137, 

Bnlllarda DC. = Tillaea Michx. 

BnmeUa Sw. Sapotaceae (i). 20 sp. Am. 

Bimchosia Rich. Malpighiaceae. 30 sp. trop. Am. Like Malpighia, 

Bnaiaa (Toum.) Linn. Cruciferae (iv. 19). 5 sp. Medit., As. In 

some sp. the frt. is provided with hooks. 

Bmilum Linn.=Carum L., and Conopodium Koch (in part). 

Buphtli a l n i i i Tn Linn. Compositae (iv). 4 sp. Eur. , As. minor. 

Bupleumm (Tourn.) Linn. Umbelliferae (5). 90 sp. Eur., As., Afr., 

N. Am. 4 Brit. sp. (buplever or hare’s ear), of which B, rotundifoliuvi 
L. is most common ; it has perfoliate leaves, whence the name throw- 
wax (thorow-wax) by which it is sometimes known. All sp. have 
entire leaves, an unusual thing in this order. 

Burbidgea Hook. f. Zingiberaceae. i sp. Borneo (p. 158). The corolla 
segments are large, the lateral staminodes absent. The small labellum 
and petaloid sta. stand up in the centre of the fir. 

Burchellla R. Br. Rubiaceae (8). i sp. Cape Col. 

Burlingtonia Lindl. = Rodriguezia Ruiz et Pav. 

Bnrmanntaceae. Monocotyledons (Microspermae). A small order of 
tropical forest plants, chiefly “ colourless ” saprophytes. Chief genera : 
Burmannia, Thismia. (See Nat* Ifl., and Ann, of Bot, 1895.) 

Bursa Wigg = Capsella Medic. 

Bursera ^ Jacq.’ ex Linn. Burseraceae. 45 sp< trop. Am. B. gummi- 
fera L. furnishes the resin known as American Elemi. 

Burseraceae. Dicotyledons (Archichl. Geraniales). 13 gen. with 300 
sp. trop. Shrubs and trees with alt., usually compound, dotted 
leaves. Balsams and resins occur, in lysigenous or schizogenous 
passages. Firs, small, generally unisexual, with disc like Rutaceae, 
5- or 4^merous, obdiplostemonous when both whorls of sta. are 
present. Cpls (5 — 3). Ovules usually 2 in each. Ovary multiloc. 
with one style. Drupe or capsule. .Seed exalbuminous. Many of 
the order are useful on account of their resins &c. 

Chief genera: Commiphora, Bosw’ellia, Bursera, Canarium. 
[Placed by Benth.-Hook. in Geraniales, by V^arraing in Terebinthinae.] 

Btttea Koen. Leguminosae (in. 10). 4 sp. Ind., China. B,frondosa 
Roxb. is the Dhak or Pulas tree of Bengal, one of the handsomest of 
trees when in flower. A red juice flows from incisions in the bark ; 
it is known as Bengal Kino and used as an astringent. The flrs. yield 
an orange-red dye. The tree also yields lac (see Ficm), 
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Butomaoeae. Monocotyledons (Helobieae). 4 gen. with 5 sp., trop. 
and temp. Water and marsh herbs with leaves of various types. 
Infl, usually a cymose umbel. Fir. 5 , regular, 2- or 3-merotts, hypo* 
gynous. Perianth 6, in two whorls, the outer sepaloid, the inner 
petaloid (exc. Butomus). Sta. 9-oc, with introrse anthers. Cpls. 
6 - 00 , apocarpous, with ao anatropous ovules scattered over their 
inner walls (cf. Nymphaea), except on midrib and edges. Follicles ; 
seed ex-albuminous; embryo straight or horse-shoe shaped. The 
order is united to Alismaceae by Warming, and by Benth.- Hooker. 
Chief genera: Butomus, Hydrocleis. 

Butomus Linn. Butomaceae. i sp., B. umbellatus L., the flowering 
rush, in temp. As., Eur. (inch Brit-). The infl. consists of a terminal 
flr. surrounded by 3 bostryx-cymes. 

Butyrospermum Kotschy. Sapotaceae (i). 2 sp. Afr. The oily seeds 
of B. Parkii Kotschy when pressed yield the “ shea butter ” used by 
the natives. 

Buxaceae. Dicotyledons (Archichl. Sapindales). 6 gen, with 30 sp. 
temp, and trop. Evergreen shrubs with exstip. leathery leaves, and 
no latex. Firs, in heads or spikes, unisexual, regular, apetalous or 
naked. Sta. 4 - x . G usually (3), 3-locular, with 3 styles which are 
persistent on the fruit. Ovules 2 - r in each loc., pendulous, anatro- 
pous, with dorsal raphe. Fruit a loculicidal capsule, or drupe. 
Seed with caruncle or none. Endosperm. The order is united to 
Euphorbiaceae by Benth. -Hooker, but the dorsal raphe of the ovule 
places it in coh. Sapindales and it differs also in the dehiscence of the 
fruit ; it is placed in Tricoccae by Eichler (Wanning). 

Chief genera: Buxus, Pachysandra. 

Buxus Linn. Buxaceae, 19 sp., 8 in Old World, ii in W. Ind. B* 
scffipervirens L. is the box, common in gardens. The flrs. are in 
heads, a terminal ? flr. surrounded by a number of J firs. The 
fruit dehisces explosively, the inner layer of the pericarp separating 
from the outer and shooting out the seeds by folding into a U-shape 
(cf. Viola). The wood of the box is exceedingly Arm and close-grained, 
and is largely used in turning, W'ood-engraving &c. 

Byrsoulinii Rich. Malpighiaceae. 90 sp. Cent, and S. Am., W. Ind. 
Fruit a dnipe, edible. The bark of some sp. is used in tanning. 

Byslaropogon L’Herit. Labiatae (vi. 11). 14 sp. Andes, Canary Is. 

Cabomha Aubl. Nymphaeaceae (it). 4 sp. trop. and sub-trop. Am. 

Water plants with peltate floating leaves and much-divided submerged 
leaves (see p. 173 and cf. Ranunculus, Trapa). The flr. is 3-merous 
3 + 3» A 3 - 6, G usually 3) and fully apocarpous (thus forming a 
link to the other Ranales, wdth w’hich the g>’ngeceum of most N. does 
not agree). Fruit a group of closed follicles. Seed without aril, with 
endo- and peri-sperm. The ovules are sometimes attached to the 
midrib of the cpl. 

Oabralea A. Juss. Meliaceae. 25 sp. trop. Am. 


5—2 
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Caealia Linn.«Senecio Toum. (usually same spec, names). 

Caodnift Savi. Boraginaceae (iv. i). 7 sp. W. and Cent. As. 

Cadirys Linn. Umbelliferae (6). 8 sp. Medit., W. and Cent. As. 

Gactaceae. Dicotyledons (Archichl. Opuntiales). 15 gen. with abt. 
900 sp. The order is chiefly localis^ in the dry regions of trop. 
Am., but it spreads to a considerable distance N. and S. {Opuntia 
missmricftsis is found as far as 59° N.). The cacti are able to stand 
winter frost very well (as the splendid open-air collection at Cambridge 
testifies) and so are found far up the mountains (to 12000 ft. and even 
liigher). Even in the damp forest regions some sp. appear as epi- 
ph)rtes. The only representative of the order in the Old World is 
Rhipsalis, found in Afr., Mauritius &c., but several sp. of Opuntia &c. 
are now naturalised in S. Afr., Austr., &c. and are becoming as trouble- 
some as the thistles of the Pampas or Elodea in Europe. 

The C. dst xerophytes of the most pronounced type, exhibiting 
not merely reduction of the transpiring surface, but also storage of 
water, often in very gieat quantity. The vegetative organs show 
great variety of type ; the C. afford an interesting case of a family in 
which the classification is better based upon them than upon the 
reproductive organs (see below). The root is generally long and 
well-developed (in cultivation it is liable to decay). The stem is 
fleshy, of various shapes, rarely bearing green leaves, and usually 
provided with sharp barbed thorns, which give a most efficient pro- 
tection against animals. We shall now consider briefly some of the 
more important types of shoot found in C. (refer to genera for further 
details). The nearest approach to the ordinary plant-type is found in 
Pereskia, which has large green leaves, somewhat fleshy, in whose 
axils are groups of thorns mixed with hairs; the space occupied by 
these is termed the areole. About the morphology^ of the spines there 
has been much dispute; most authors regard them as representing 
the leaves of the axillary shoot, whose stem is undeveloped, but there 
is also good evidence in favour of the view that they are ‘emergences’ 
(p. 1 1 6). In some genera they are provided with barbs. The next 
stage is found in Opuntia, where the stem has taken over the water- 
storing and assimilating functions, but still bears leaves ; in some sp. 
these aid the stem functions throughout life, but in most they fall off 
very early, and the stem is usually flattened to expose more surface to 
air and light. Then we come to Leuchtenbergia, which has an aloe- 
like habit with the areoles on the tips of the apparent leaves ; the flr. 
arises either in the axil of the ‘leaf’ or on the areole. Development 
shows that the apparent leaf is really a compound .structure. The 
bud stands, not exactly in the axil, but on the base of the leaf, and 
the two grow out together to form a leaf-cushion or mammilla^ at the 
outer end of which is the grow ing point and the rest of the leaf itself ; 
the latter is represented by a small scale (often microscopic) and the 
former gives rise to the thorns &c, on the areole. The same pheno- 
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menon is seen in Mammillaria, Cereus sp. &c. In some cases the 
growing point divides, during the growth of the mammilla, into two, 
one on the tip, the other in the axil, of the cushion. The latter gives 
rise to the dr. In Cereus, Echinocactus, &c. the stem is more or less 
cylindrical, bearing ribs on which are the areoles at regular intervals ; 
the rib is formed by the ‘fusion* of mammillae, i.e. by the growth of 
the tissue under them during their development (cf. formation of sym- 
petalous corolla). In Phyllocactus, Epiphyllum, and sp. of Rhipsalis 
some or all of the shoots exhibit a flattened leafy form with areoles in 
notches on their edges. This form appears to be derived from the 
preceding liy abortion of some of the ridges, and reversions are often 
seen (they appear if access of light be prevented). Lastly, other sp. 
of Rhipsalis show perfectly cylindrical stems. 

The bulk of the internal tissue consists of parenchyma in which 
water is stored ; the cell -sap is commonly mucilaginous, thus further 
obstructing evaporation. The cuticle is thick, and the ridges of the 
stem are usually occupied by mechanical tissue, whilst the stomata 
are in the furrows. Everything thus goes to check transpiration to 
the utmost extent ; it is very difficult to dry a cactus for the herbarium, 
and its vitality is very great. Its growth is slow, but sp. of Cereus &:c. 
reach a great size, t^egetative reproduction is frequent in the mam- 
millate forms, and occurs to some extent in others. In garden 
practice, cacti are often multiplied by cuttings, for a piece cut oft’ 
and stuck into the soil will usually grow. Grafting is also largely 
resorted to. 

The flrs. are usually solitary (exc. Pereskia), borne upon or near 
the areoles or in the axils of mammillae, large and brightly coloured, 
5 , regular or zygomorphic. Perianth (ac), showing gradual transition 
f'-om sepaloid to petaloid leaves, spirally arranged, often up the side 
of the ovary (cf. Nymphaea). Sta. oo, epipetalous. 0(4— ac ), uniloc. 
with parietal placentae and 00 anatropous ovules ; style simple. Emit 
a berry, the flesh derived from the funicles. Endosperm or none. 

The fruit of many sp, is etlible (e,g. Opuntia, &c.). Several sp. 
are commonly used in making hedges. The Cochineal insect is culti- 
vated on sp. of Nopalea, Opuntia, &c. 

Classification and chief genera (after K. Schumann) : 

1 . CEREOIDEAE (succulents; leaves reduced to scales, often 
very minute ; no barbed thorns) : 

1. Echinocacteae (fli. funnel- or salver -shaped, in or near the 

areole) ; Cereus, Phyllocactus, Epiphyllum, Ecluno- 
cactus, Melocactus, Leuchtenbergia. 

2. Mammillarieae (do., but in axil of mammilla): Mammil- 

hiria, Pelecyphora. 

3. Rhipsalideae Rhipsalis. 

11 . OPUNTIOIDEAE (succulents with round or flat leaf-like 
joints; leaves cylindrical, usually falling very early; barbed 
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thorns present ; flr. rotate) : Opuntia, Nopalea (only 
genera). 

III. PERESK 20 IDEAE (habit of ordinaiy plant, with flat 
leaves and panicles of firs. ; no barbed thorns) : Pereskia 
(only genus). 

[Placed in Ficoidales by Benth.-Hook.; Cactiflorae by Warming.] 

For further details of this interesting order see genera, and refer 
to p. 182. See also Goebel, F^anzmbioL Sch. and Flora^ *895, 
Ganong in Flora 1894, and Bot. Gaz. 1895, Schumann in Nat^ PJl, 
and Vochting in PHngs, yahrb, 1894. Euphorbia and Stapelia 
should be carefully compared with the Cactaceae. 

Cactiflorae. The 8th cohort 'of Choripetalae (Eichler, Warming). 

Cadaha Forsk. Capparidaceae (iii). 14 sp. trop. Afr., As., Austr. 
The disc is prolonged posteriorly into a long tube, and both andro- 
phore and gynophore are present. 

Cadia Forsk. Leguminosae (iii. i). 4 sp. trop., E. Afr., Madag., 

Arabia. Fir. almost regular with free sta. 

Caesalpinia Linn. Leguminosae (11. 7). 40 sp. trop. and sub-trop. 

Some climb by aid of hooks ( = mid-ribs of leaves). The pods of 
C. Bonducella Fleming are sometimes brought to Eur. by the Gulf 
Stream. Those of C. coriaria Willd, (divi-di\i pods) are imported 
from S. Am. and W. Ind. for tanning. 

Caiophora Presl. = Blumenbachia Schrad. 

Oajanus DC. Leguminosae (iii. 10). i sp. trop. Afr., As., cultivated in 
warm countries for its seeds, used like peas. It is known as Dhal in 
India, pigeon-pea in W. Ind. 

Cakile Linn. Cruciferae (ii. 8). 4 sp. Eur., Medit., N. Am., W. Ind. 
C, maritima Scop., the sea-rocket, in Brit. It has fleshy leaves 

(p. 187). 

Caladenia R. Br. Orchidaceae (4). 30 sp. Austr., N. Z. The la- 

bellum in some sp. is irritable (cf. Pterostylis, and see Darwin, 
Orchids ^ p. 90). 

ClUadiiun Vent. Araceae (vi). 10 sp. trop. S. Am., often cultivated 

for their large variegated leaves, 

Calamagrostis Adans. Gramineae (via). 130 sp. temp., 3 in Brit. 

Calamintha (Toum.) Lam. Labiatae (vi. u). 40 sp. N. temp., 3 in 
Brit, (basil, calamint). Firs, often gynodioecious. 

Calamus Linn. Palmae (ai). 200 sp. trop. As., Afr., Austr. They 
are mostly leaf-climbers with thin reedy stems. In some sp. there 
are hooks on the back of the mid-rib, but the more common type of 
leaf is one in which the pinnae at the outer end of the leaf are repre- 
sented by stout spines pointing backwards (cf. Desmoncus). The 
leaf shoots almost vertically out of the bud up among the surrounding 
vegetation, and the hooks take hold. The stein often grows to 
immense lengths (500 — 600 ft.); the plants ai^ very troublesome in 
tropical forests because the hooks catch in clothes &c. The stripped 
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stems are largely used, under the name of rattan canes, for making 
chair bottoms, baskets, cables, &c. 

Calandrisia H. B. et K. Portulacaceae. 8 o sp. Chili to Vancouver, 
and Austr. The firs, close very quickly in absence of sunlight. 

Calantlie R. Br. Orchidaceae (15). 40 sp. trop. There are 8 poUinia, 
which, if removed and re-introduced, strike the sloping sides of the 
rostellum and diverge into the stigmas. 

Calathea G. F. W. Mey. Marantaceae. 60 sp. trop. Am., and 2 W. 
Afr. The staminode ^ (see order) is present in most sp. 

Calceolaria Linn. Scrophulariaceae (ii. 4). 130 sp. S. Am., Mexico, 

N. Z. Many forms and hybrids are cultivated. 

Caldesia Parl. = Alisma Linn. 

Calea Linn. Compositae (v). 65 sp. Am. 

Calendula Linn. Compositae (ix). 15 sp. Medit. C. officinalis L. is 

commonly cultivated in gardens under the name marigold. An 
interesting “hen-and-chickens” variety is sometimes seen, in which 
each principal head is surrounded by a number of others, springing 
from the axils of the involucral bracts. The disc florets are $ , the 
ray florets ? . Three kinds of fruit occur on the head ; many biological 
meanings have been forced into this fact, but in reality nothing is 
known as to its significance. 

Callphrurla Herb. Amaryllidaceae (i). 4 sp. S. Am. Sta. with 

stipular appendages (»ee order). 

Calla Linn. Araceae (in), t sp., C. palustris L., in N. ^ur. Firs. 

5 with perianth, borne once in two years. For C. aethwptca L. see 
Richard ia. 

CaUiaiidra Benth. Leguminosae (i. i). 100 sp. trop. and sub-trop. 

Am., As. 

CaUicarpa Linn. Verbenaceae (iv). 30 sp. trop. and sub-trop. 

Calliooma Andr. Cunoniaceae. 2 sp. £. Austr. 

CalUgouum Linn. Polygonaceae (ii. 3). 20 sp. N. Afr., \V. A:>., 

Steppe plants. 

CalllpeltiB Stev. Kubiaceae (ii. 21). 3 sp. Medit. 

CalUprora Lindl. = Brodiaea Sm. 

Callirhoe Nutt. Malvaceae (ii). 7 sp. N. Am., often placed in Malva. 

Callittachys Vent. = Oxylobium Andr, 

Callintemon R. Br. Myrtaceae (ii. 2). ii sp. Austr., often cultivated 
as greenhouse shrubs (‘ bottle-brushes *). The axis of the infl, grows 
on beyond the firs, and continues to produce leaves (cf. Eucomis),^ 
The sta, form the conspicuous part of the fir., as is often the case 
in plants of the dry climate of Austr. (cf. Acacia &c.). 

CalUstepliUB Cass. Compositae (in), i sp. China, Japan, largely 
cultivated in many varieties under the name China aster. 

CallltrlolLaceae. Dicotyledons (Archichl. Geraniales). Only genus 
Callitriche {q.v.). As usual in such cases of water-plants (see p, 169 
and Ceratophyllaceae) the systematic position is doubtful. Benth.- 



62 CALLTTRICHACEAE. 

Hooker unite C. with Haloragidaceae, but the differences between 
the two are considerable. They have also been placed near Caryo- 
phylloceae, Verbenaceae, Boraginaceae, &c., but seem on the whole 
nearest to Eiiphorbiaceae, where they are placed by Engler and by 
Eichler and Warming (Tricoccae). 

OaUitriolie Linn. Callitrichaceae. 25 sp. (probably only varieties of 
I or 2), cosmop. (exc. S. Afr.). Several forms of water star-wort are 
common in Brit. The submeiged leaves are longer and narrower 
than the floating, and the more so the deejier they are below the 
surface. Land forms also occur. Fir. unisexual, naked, commonly 
with 2 horn-like bracteoles, protogynous; cT of i sta. ; ? of (2) cpls., 
transversely placed, 4-100." by ‘false’ septum (cf. Labiatae), with 2 
styles. I ovule in each loc., pendulous, anatropous with ventral 
raphe. Schizocarp, Seed with fleshy endosperm. The modes of 
fertilisation of the flrs. are not very clearly made out. 

Callitris Vent. Coniferae (Arauc. 2 a; see C. for genus characters). 15 
sp. Afr., Madag., Austr., New Caled. Leaves and cone-scales m 
whorls. The cone ripens in i or 2 years. C. qiiadrivalvis Vent. (N. 
Afr.) yields Arar wood and Sandarach resin or pounce. 

Calliina Salisb. Ericaceae (iv. 9). i sp., C. vtilgaHs Salisb., the 
heather or ling, widely distributed over Eur. and found in Greenland, 
and from Newfoundland to Massachusetts (the only reju esentative of 
Ericoideae in Am.). It covers large areas in these regions, together 
with sp.^of Erica and Vaccmium. It is a low^ evergreen shrub, with 
linear closely crowded wiry leaves and racemes of flrs. The calyx is 
coloured like the corolla and the latter is almost polypetal ous. The 
honey is much more easily accessible than in Erica and there is a 
larger circle of visiting insects, including however many bees (heather 
honey is the most valuable of all kinds). The stigma projects beyond 
the mouth of the flr. ; insects touch it first and in probing for honey 
jostle the anthers. The flr. is also wind fertilised; the loose powdery 
pollen blows about very easily and the stigma is not covered by the 
corolla- 

CalccliiluB R. Br. Orchidaceae (4). 3 sp, E. Austr. 

Calocbortus Pursh. Liliaceae (v). 30 sp. W\ N. Am. 

Calodendron Thunb. Rutaceae (iv). i sp. S. Afr. 

Calonyetion Choisy. = Ipomaea Linn. 

Caloplmca Fisch. Leguminosae {iii. 6). 10 sp. S. Russia to Burmah. 

^CalopliaiiBB D. Don. Acanthaceae (iv. a). 40 sp. trop. 

CalophyUnm Linn. Guttiferae (in). 55 sp. trop., chiefly Old World. C. 
Tacamahaca Willd. and other sp. yield resins known as Tacamahac. 
[See Populus.] 

CaJopogon R. Br. Orchidaceae (14), 4 sp. U. S. 

CalotliainnuB Labill. Myrtaceae (ii. 2). 23 sp. W. Austr. The axis 

goes on bearing leaves beyond the flrs. (cf. Callistemon). Sta. in 
bundles before the petals, the common axis of the bundle very large. 
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Calotropls R. Br. Asclepiadaceae (ii. 2). 3 sp. trop. As., Afr. 

OalUia (Rupp.) Linn. Ranunculaceae (2). 16 sp. temp. C. palustris 

L., in Brit., is the marsh-marigold or king-cup. Honey is secreted 
by the cpls., and the firs, have no ‘honey leaves,* the calyx being 
coloured. 

Oalycantliaoeae. Dicotyledons (Archichl. Ranales). 2 gen. with few 
sp. N. Am. and Japan. Shrubs, usually aromatic, with opp., simple 
leaves and terminal acyclic firs, on short shoots. Perianth 00 , peri- 
gynous, spiral, showing gradual transition from sepaloid to petaloid 
leaves. Sta. 5 — 30. Cpls. 00 , in hollowed axis ; 2 anatropous ovules in 
each. Achenes enclosed in axis. Embryo large with spirally wound 
cotyledons, in slight endosperm. 6*iwr^x.-Calycanthus, Chimonanthus, 
[Placed in Ranales by Benth.-Hooker, in Polycarpicae by Warming.] 

CaiycaJitliiiB Linn. Calycanthaceae. 3 sp. N. Am. C. Jloridus L. 
is the Carolina allspice, a favourite garden shrub. 

Calycera Cav. Calyceraceae. losp. S. Am. 

Calyceraceae Dicotyledons (Sympet. Campanulatae). 3 gen. with 23 
sp., S. Am. Closely allied to Compositae. Herbs with alL exstip. 
leaves. Firs, in heads with involucre of bracts, 5 or J ? , epigynous, 
4 — 6-merous. Calyx leafy. Filaments of sta. united, anthers free 
or slightly coherent at base. Ovai7 i-loc. ; ovule 1, pendulous, ana- 
tropous; stigma capitate. Embryo straight in slight endosperm. 
Centra: Boopis, Calycera, Acicarpha. [Placed in Asterales by 
Benth.-Hooker, in Dipsacales by Warming.] 

Calyclfiorae (Benth.-Hooker). The 3rd series of Polypetalae (p. 142). 

Calydnaa (Benth.-PIooker). The 4th series of Monocotyledons (p. 145). 

Calypso Salisb. Orchidaceae (8). i sp. cold X. temp. 

Calyptranthes Sw. Myrtaceae (i). 70 sp. irop. Am. 

Csiyptrocalyx Blume. Palmae (iv. 6), 2 sp. Austr., Moluccas. 

Calystegla R. Br. Convolvulaceae (i. 4). 7 sp. temp, and sub-trop. 

2 in Brit., C. Soldandla R. Br. on the coasts, and C. septum R. Br., 
the large convolvulus of our hedges. The fertilisation of this sp. 
depends largely on the visits of a particular hawk-moth (Sphittx convoi- 
vuii) and the distribution areas of the two correspond to some extent 
(cf. Acoiiitum). Often united to Convolvulus (t/.z/.). 

Camassta Lindl. Liliaceae (v). 2 sp. N. Am. (Quamash). 

Camelina Crantz. Cniciferae (iv. 14). 8 sp. Eur., Medit. (i Brit.). 

Camellia Linn. Theaceae. 8 sp. Ind., China, Japan. C. japonica L. 
and others are largely cultivated, and many varieties and double-^ 
flowered forms exist. The genus is often united to Thea {q.v.), C. 
Thea Link., C. viridis Link., and C. Bohea Lindl. = 7 ^. sinensis L. 

Camoenala Wehv. Leguminosae (iii. i). 2 sp. W. trop. Afr. 

CampanaleB (Benth.-Hooker). The 3rd cohort of Gamopetalae (p. 143). 

Campaxmla (Toum.) Linn. Campanulaceae (i. i). Abt. 240 sp. N. 
temp., chiefly Medit. 8 in Brit* The commonest sp. is C. rotundu 
folia L., the blue-bell of Scotland (in England the hare-bell). The 
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pollen is shed in the bud, the sta. standing closely round the style 
and depositing their pollen upon the hairs. As the flr. opens the sta. 
wither, with the exception of their triangular bases that protect the 
honey, and the style presents the pollen to insects visiting the flr. 
After a time the stigmas separate and the flr. is now female, and 
hnally the stigmas curl right back on themselves and so effect self- 
fertilisation. (See order, and cf. Phyteunia and Jasione.) The seeds 
are light and are contained in a capsule, which if erect dehisces at 
the apex, if pendulous at the base, so that the seeds, as is so often 
case (cf. Papaver), can only escape when the plant is shaken, e.g. 
in strong winds. Several sp. are cultivated (Canterbury bells &c.). 

Campannlaceae. Dicotyledons (Sjnnpet. Campanulatae). 59 gen. 
with abt 1000 sp., temp, and sub-trop. They are mostly perennial 
herbs (a few trees and shrubs), with alt., ex^tip. leaves, and usually 
with latex. The infl. may terminate the primary axis, or one of the 
^ond order. It is generally racemose, ending with a terminal flr. 
in Campanuloideae. In some cases, instead of single flrs. in the axils 
of the bracts of the raceme, small dichasia occur (cf. Labiatae). 
Others have the whole infl. cymose (Cananna, Pentaphragma &:c. ). 

The flr, is usually § , regular or zygomorphic, epigynou'*, gene- 
rally 5-merous. The odd sepal is posterior in Campanuloideae, but 
anterior in the other groups. In these, however, a twisting of the 
axis through 180° takes place before the flr. opens (cf. Orchids), so 
that the odd sepal is finally posterior. K5, open; C(5) valvate; A 5 
epig)nious; anthers introrse, sometimes united ; 0(5), (3) or (2), inulti- 
loc. with axile placentae bearing 00 anatrojxius o\ ules. Style simple ; 
stigmas as many as cpls. Fruit a capsule, dehiscing in various ways 
in different genera, or a l^rry. Seeds with fleshy endospenn. 

The natural history of the fir. in this order is of interest, both in 
itself and as exhibiting transitions to the Composite type. Honey is 
secreted by a disc at the base of the style and is covered in most 
cases by the triangular bases of the sta., which fit closely together 
and only allow of the insertion of a proboscis between them. This, 
taken together with the size of the firs., their frequently blue colour 
and pendulous position, points to their being best adapted to the 
visits of bees. Observation shows this to be the case, but there are 
also many other visitors of vanous insect classes, so that this order 
cannot be placed in the flower class H (see p. 70) but must be 
^ placed in cl^s B. A few exceptions occur however ; the bulk of the 
order has large firs., conspicuous by themselves, but Phyteuma and 
Jasione have small flrs. massed together in heads, and therefore come 
into class B' along with the Compositae. 

The general principle of the floral mechanism is the same throughout 
the order (so far as is known) and agrees with that of the Compositae. 
The flr. is very protandrous, and the style (wit a its stigmas closed up 
against one another) has the pollen shed upon it by the anthers, 
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either in the bud or later. Usually there is a bunch of hairs upon 
the style to hold the pollen. For some time the style acts as pollen - 
presenter to insects visiting the fir. ; after a time the stigmas separate 
and the female stage sets in, and finally, in many cases the stigmas 
curl back so far that they touch the pollen still clinging to their 
own style, and thus effect self-fertilisation, so that seed is sure to be 
set one way or other. For details see genera, especially Campanula, 
Phyteuma, Jasione, Lobelia, and cf. Compositae. 

Classification and chief genera (after Schonland); 

I. CAMPANULOIDEAE (fir. actinomorphic, rarely slightly 
zygomorphic; anthers usually free): 

1 . Cavtpanulcae (cor. valvate ; fir. symmetrical) : Campanula, 
Phyteuma, Wahlenbergia, Platycodon, Jasione. 

2. Pentaphragmeae (cor. valvate; firs, asymmetric, in cin- 
cinni): Pentaphragma (only genus). 

3. Sphenocleae (cor. imbricate): Sphenoclea (only genus). 

II. (fir. zygomorphic; sta. sometimes united; 
anthers free) : Cyphia, Nemacladus. 

III. LOBELIOIDEAE (fir. zygomorphic, rarely almost actino- 
morphic; anthers united): Centropogon, Siphocampylus. Lobelia. 

CampaxLUlatae. The 9th cohort of Dicotyledons (Sympet.) See p. 141. 

Oampannllnae (Warming). The loth cohort of Sympetalae Xp* 147)- 

Oamphora (Bauh.) Linn. = Cinnamomum Toum. 

CaanpsidiTiin Seem.=:Tecoma Juss. 

Camptosema Hoc^. et Arn. Leguminosae (iii. 10). 12 sp. S. Am. 

Campylolmtiys Lem. = Hoffmannia Sw. 

Campynema Labill, Amaryllidaceae (iv). 2 sp. Austr., Tasm. See 

order. 

Cananga Hook, f. et Thoms. Anonaceae (3). 3 sp. trop., E. As. to Austr. 
C. odoraia Hook. f. is cultivated for its firs, which yield the perfume 
known as Vlang-ylang or Macassar oil. 

Canarina Linn. Campanulaceae (i* r). 3 sp. Canary Is., trop. Afr., 

Moluccas. Like Campanula, but usually 6-merous, and with edible 
berry fruit. 

Canariiun (Rumph.) Linn. Burseraceae. 80 sp. trop. As., Afr. 
“C. commune L. is said to furnish the resin known as Manilla 
Elemi” (see Bursera). C. strictum Roxb. (Malabar) yields black 
dammar (see Agaihis). 

CandoUea Labill. in Ann, Mus. Par. 1805 {^Stylidium Sw. ; for C. cjJ 
Labill. in Nov. HoU. PI. 1806, see Hibbertia). Candolleaceae. 
85 sp. Austr., N. Z. , E. As. C, adnata F. Muell. is often found in 
greenhouses. It has an irritable gynostemium. Upon the smallest 
of the corolla segments is a swollen nectary. In the newly opened 
fir. the gynostemium stands erect. Then it bends downwards till it 
lies upon the nectary, and the anthers dehisce; the stigma faces 
upwards. The tension of the tissues (the phenomenon is a case of 
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strongly marked nutation)* now changes* sides, but the gynostemium is 
prevented from moving by the sticky nectary, until a considerable 
strain is set up. In this condition a slight touch, e.g> by an insect, 
suffices to free it and it springs violently over, striking the visitor with 
the stigma and also throwing over it a shower of pollen. The peri- 
odic movements go on for some time and may be compared to those 
of the leaflets of Desmodiiim, 

CandoUeaceae (Stylidiaceae). Dicotyledons (Sympet. Campanulatae). 

3 gen. with loo sp. Austr., N. Z., trop. As., S. Am. Small herbs or 

undershrubs, more or less xerophytic, without latex. Leaves simple, 
exstip. Firs, in racemes or cymes, 5 or unisexual, usually zygo- 
morphic. K 5 or (5), the odd sepal posterior; C (5), the anterior 
petal (lahellum) often different from the rest. Of the 5 sta. only the 
2 posterior lateral ones are developed and these are united whth the 
style to form a gynostemium (cf. Orchids, Asclepiads anthers 

extrorse. G (*2)5 usually 2-loc., but occasionally the posterior loc. is 
aborted. Fruit a capsule. Seed with fleshy endosperm. Genera . 
Phyllachne, Levenhookia, Candollea. [Placed in Campanales by 
Benth.-Hooker, in Campanulinae by Warming.] 

Canella P, Br. (IVinterana L.), 2 sp- W. Ind., trop. Am. C. alba 
Murr. yields Canella bark, used as a tonic and stimulant. 

Canellace&e (IVinteranaeeae). Dicotyledons (Archichl. Parietales). 

4 gen. with 7 sp. “One of the best examples of discontinuous 

distribution of old families (p. 157). 2 gen. with a few sp. in S. Am. 

and W. Ind., i (monotypic) in Madag. and i (also monotypic) in 
E. Afr.” (Warburg). Trees with alt., leathery, entire, exstip., gland- 
dotted leaves. Firs, solitary or in racemes or cymes, S? , regular, 
K 3, imbricate; C 4 — 12 free or united; A 00, hypogynous, com- 
pletely united into a tube, wdth extrorse anthers ; G (2 — 6), 1 loc., 
wdth 2-00 semi-anatropous ovules on each parietal placenta. Berry. 
Embryo straight or slightly curved in rich endosperm. Genera: 
Canella, Cinnamodendron, Warburgia, Cinnamosma. [Placed in 
Parietales by Benth.-Hooker, in Cistiflorae by Eichler.] 

Canna Linn. Cannaceae. Over 40 sp. trop. and sub-trop. Am. 
Several are in cultivation for their handsome firs., e.g. C. indua 
L. (Indian shot). The habit is like that of Zingiberaceae or Maranta- 
ceae, but C. can be distinguished even when not in flr. by their 
possessing neither the iigule the former nor the pulvinus of the 
latter. The infl. is terminal, and usually composed of 2- flowered 
cincinni. The two flrs. are bomodroraous, but the bracteole is to the 
right in one and to the left in the other (behind one or other of the 
two lateral sepals in the diagram). Fir. 9 , asymmetric, epigynous. 

3> C (3). The andrceceiim is the most coiispicuous part of the 
flr. There is a leafy sta. bearing half an anther on one edge, and 
a number of petaloid structiwes round it, usually 3 but sometimes i 
or 4. One of these is the labellum (not equivalent to that of 
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Zingiberaceae), and is rolled back on 'itself outwards. The othei' 
two are often termed the wings (a ^ in diagram). When a fourth 
staminode (7, cf. Marantaceae) is present it 
stands behind the fertile sta. Other sp. have 
only the labellum. The ovary is inferior, of 
3 cpIs. with a petaloid style, 3-loc.; ovules in 
2 rows in each loc., anatropous. Fruit a 
capsule, usually warty. Seed with perisperm 
and straight embryo. 

As to the morphological explanation of the 
androeceum. there are two views. Eichler 
(Bliitendiag. I. p. 1 74) regards the labellum as 
a lateral sta. of the inner whorl, and the fertile 
sta. together with all the staminodes as the 
posterior sta. of the same whorl; the other sta. 
of the inner, and all the sta. of the outer, 
whorl are wanting. The older v*iew looks upon 

7, as the 2 posterior sta, of the outer whorl, 
and the labellum, a, and the fertile sta. as the 3 sta. of the inner 
whorl. [Cf. this flr. with those of Musaceae, Zingiberaceae and 
Marantaceae. ] 

The pollen is shed upon the style in the bud; insects alight on the 
labellum, touch first the terminal stigma and then the pollen. The 
rhizome of C. cduHs Ker-Ciawl. is edible, containing large quantities 
of starch. 

Cannabaceae (Warming) =§ iv of Moraceae (^.z/.). 

Cannabis (Tourn.) Linn. Moraceae (iv). i sp. Cent. As., C. sativa 
L., the Hemp. Infi. like that of Humulus S , dioecious. The hemp 
is largely cultivated. A valuable fibre, used for ropes &c., is obtained 
from the stem in the same way as flax is prepared from Linum 
In trop. countries, especially India, the plant is cultivated for its 
narcotic resin (Churius). This exudes from the leaves and is collected 
by men brushing through the plants in leathern dresses to w'hich it 
adheres. The Asiatics are much addicted to the use of hemp as 
a narcotic ; the dried leaves (Gunjah, Hashish, or Bhang) are smoked 
with or without tobacco, or pounded with water as a drink, and have 
an intoxicating stimulant effect; the resin is more powerful in its 
action. “In small quantities it produces pleasant excitement, which 
passes into delirium and catalepsy if the quantity be increased.^’ 
For details see Trcas, of Bot. 

Caxmaceae. Monocotyledons (Scitamineae). Only genus Canna (^.z/,). 
Often united to Marantaceae. 

Canscoxa Lam. Gentianaceae (i. 2). 14 sp. Indo-mal., trop. Afr., 

Austr. 

Cantblum Lam. = Plectronia Linn. 

Cantua Juss. Polemoniaceae. 7 sp. Peru, Bolivia. 



Floral diagram of 
Canna indie a (after 
Eichler). Thebracteole 
is omitted. S = petaloid 
style; L = labellum ; a ^ 
5= staminodes. 
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Capparldaceae. Dicotyledons (Archichl. Rhoeadales). 35 gen. with 
300 sp*, trop. and warm temp. Many are xerophytes, with reduced, 
often wdth inrolled, leaves (cf. Empetrum). Herbs or shrubs, with 
alt. simple or palmate leaves, often with stipules (these are frequently 
represented by thorns or glands). Firs. 5 , regular, usually in ra- 
cemes, bracteate but -wnthout bracteoles. The perianth resembles 
that of Cruciferae (K 2 -f* 2, C 4 diagonal), but great variety occurs in 
the androeceum. In some sp. of Cleome there are 4 sta. in two 
whorls, but elsewhere there are more. Some sp. of Cleome &c. show 
tetradynamous sta. In others, still further branching of the median 
sta. occurs and usually the posterior sta. is more branched than the 
anterior. Staminody of "^ome of the branches is frequent. Cpls. 
t5rpically (2), transverse as in Cruciferae, with parietal placentae but 
without a replum. In many sp. of sub-order III the number rises to 
10 or 12 by the addition of a second whorl of cpls. and by dedouble- 
ment. Ovules «, campylotropous. 

A further complication is introduced by the presence of axial 
effigurations &c. in the flrs. Thus a disc may occur between perianth 
and sta. (usually thicker at the posterior side), or a gynophore between 
sta. and ovary, or both may occur. Or the disc may grow up in the 
centre to form an androphore on which the sta. are borne and above 
them there may be a gynophore also. From the disc there often 
grow out structures of various shapes and sizes ; these may be scales 
quite free from one another, or, as in Cadaba &c., may be united 
into a tubular structure. Or the scales may, as in Steriphoma &c., 
alternate with and be joined to the sepals. 

The fruit is a siliqua (with repliim), nut, berry or drupe. Seed 
exalbuminous with embryo folded in various ways as in Cruciferae. 
The floral mechanisms are much in want of study. Few of the order 
are useful; see Capparis &c. For further details see Pax in No/. PJl, 
from which the above account is condensed. 

Classification and chief genera (after Pax) ; 

A. Glandular annuals. Siliqua with repliim. 

I. CLEOMOIDEAE'. Cleome, Polanisia. 

B. Mostly shrubs, with hairs or scales, rarely glandular. No 

replum. 

II. DIPTERYGJOIDEAE (samara): Dipterygium (only 

genus), 

III. CAPPARIDOIDEAE (berry) : Capparis, Cadaba, 

Maerua. 

IV. ROYDS/OIDEAE Roydsia. 

C. Prostrate undershrubs. Calyx tube present. Petals {2). Nut. 

V. EMBLIN^OJDEAE ; Emblingia (only genus). 

[Placed in ParietaleSn^y Benth.-Hooker, Rhoeadinae by Warming.] 

Capparis (Toum.) Linn. Capparidaceae (ni). 150 sp. trop. and sub- 

trop. (exc. N. Am.). Many sp. climb by aid of recurved stipular 
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thorns. The flr.-bnds of C. spinosa L. (Medit.) are well known as 
capers (cf. Eugenia). 

Capraria (Toum.) Linn. Scrophulariaceae (iii. 10). 4 sp. trop. and 

sub-trop. Am. 

Caprifious Gasp. = Ficus Toum. 

CaprifoUaceae. Dicotyledons (Sympet. Rubiales). ii gen. \^nth 230 
sp. temp, (chiefly K.) and on trop. Mts. Mostly trees and shrubs with 
decussate usually exstip. leaves (see Sambucus). Firs. 5 , regular or 
zygomorphic, in cymes, usually 5-merous with the odd sepal posterior. 
Sta. in one whorl, epipetalous. G (2 — 5), multiloc. with i — oo pen- 
dulous ovules in each loc. Fruit usually a berry or drupe (capsule in 
Diervilla). Embryo small in fleshy endosperm. 

Classification and genera (after Fritsch) : The C. were separated 
from Rubiaceae, before the tropical forms of R. were well known, 
chiefly on the ground of their different habit and their w*ant of stipules. 
The former distinction only divides the C. from the European R. and 
the latter is vitiated by the fact that Sambucus possesses stipules. It 
has lately been proposed to split off this genus (q.v.) as an inde- 
pendent order, and to unite the remaining C. to Rubiaceae. The 
genus Adoxa, placed in C. by Benth. -Hooker, is now erected into an 
independent order Adoxaceae (q.v.). 

1. (leaf pinnate ; anthers extrorse) : Sambucus. 

2. Viburneae (leaf simple or lobed ; anther introrse ; all loc. 
i-ovuled): Viburnum, Triosteum. 

3. Linnaeeae (do., but 2 loc. many-ovuled) : Symphoricarpus, 
Abelia, Dipelta, Linnaea. 

4. Lonicereae (do. but all loc. many-ovuled) : Alseuosmia, Loni- 
cera. Diervilla, Leycesteria. * 

[Placed in Rubiales by Benth.-Hooker and Warming.] 

Oaprifolium Toum, ex Linn. = Lonicera Linn. 

CapseUa Medic. Cruciferae (iv. 14). 4 sp. N. temp, C. Bursa-pastor is 
Medic, (shepherd’s purse) abounds in Brit, and is established as a 
weed all over the world. The small flrs. fertilise themselves. In 
early spring and late autumn the sta. are often more or less aborted. 
The leaves vary much in shape and degree of division in various 
situations. 

Cap8iCTim(Tourn.) Linn. Solanaceae (ii. 4). 30 sp. Cent, and S. Am., 
1 in Japan. C. anuuuni L. is largely cultivated. Its fruits are 
the familiar chillies or red peppers; when dried and ground thef 
form Cayenne pepper. Other sp. are used in the same way. 

Caragasa Lam. Leguminosae (iii. 6). 20 sp. mid- As., China. 

Carainiata (Plum.) Lindl. Bromeliaceae (4). 12 sp. Colombia. Epi- 
phytes. ^ 

Caxalpa Aubl. Guttiferae (i). 8 sp. tr<^. S. Am. They yield 

valuable timber and balsam of Tamacoari, used in curing the itch. 
[Ternstroemiaceae Benth.-Hooker.] 
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Cardamine (Toum.) Linn. (incl. Dentaria Linn.). Cruciferae (ii. ir). 
70 sp., chiefly temp. C. pratensis L. (cuckoo-flower) and others in 
Brit. C. impatiens L. has an explosive fruit like that of Eschscholt^la. 
C. chmapodufolia Pers. (S. Am.) possesses two kinds of fruit. Those 
formed on the upper part of the plant are normal siliquae ; at the base, 
in the axils of the leaves of the rosette cleistogamic flrs. are formed 
which burrow into the soil and produce fruit there (cf. Arachis, Tri- 
folium, &c.). In C. pratensis there is extensive vegetative reproduction 
by the formation of adventitious buds on tine radical leaves (p. 114) 
and in C. (/?.) bulbifera R. Br. by means of axillary bulbils. 

Cardiospermum Linn. Sapindaceae (i). 1 1 sp. trop., esp. Am. 

Carduus (Tourn.) Linn. Spno7tymy: C. acanlis Linn., arvetisis Robs., 
ferox Vill., hcterophyllus Linn., lanceolatus Linn., montanus Pers., 
palustris Linn., pratejisis Huds. = Cnicus (same sp. names); C. 
Mariantts Linn. = Silybum M. ; C, molhs Linn. =Jurmea m. ; C. 
tuberosus L. = Cnicus pratensis. The genera Carduus, Cnicus and 
Cirsium are very nearly allied, and scarcely any two floras agree in 
the sp. assigned to them. See Index Kewensis, 

Compositae (xi). 80 sp. Eur., N. Afr., As. (thistles). C. niitafn 
L. and others in Brit. 

Carez (Dili.) Linn. Cyperaceae (ii). Over 500 sp. N. and S. 

temp., in marshes, 6cc. About 60 in Bril, (sedges). Grass-like 
plants. Pseudo-spikelets i -flowered, arranged in long spikes, which 
are sometimes unisexual, sometimes with both 6 and ? firs. The ? flr. 
has a second glume (see order). The flrs. are protogynous and wind- 
fertilised. There is considerable vegetative reproduction by offshoots. 
Many of the Brit. sp. are alpine plants ; others, e,g. C. arenaria L. 
grow on sand-dunes and have the habit of Ammophila (p. i88). 

Caxica Linn. Caricaceae. 24 sp. trop. and sub-trop. Am. C. Papaya L., 
the Papaw, is largely cultivated for its edible fruit, which, as w ell as 
the leaves, &c., contains the proteid -ferment papain. If meat be 
rubbed with it, it becomes soft and tender through partial digestion 
of the fibres. The flrs. are borne on old w^ood (p. 167). For details 
see Solras in Bot, Zeit, 1889. 

Caricaceae {Papayaecae Warming). Dicotyledons (Archichl. Pane* 
tales). 2 gen. (Carica, Jacaratia). United to Passifloraceae by 
Benth.-Hooker; placed in Pa»siflorinae by Warming. 

Carissa Linn. (Arduina Mill.). Apocynaceae (l. i). 20 .sp. \V, Afr. 
to Austr. Shrubs with branch thorns. 

tjarllna Linn. Compositae (xi). 17 sp. Eur., and Canary Is. to mid- 

As. C. vulgaris L. (carline-thistle) is common in Brit. C. acatdis 
L. is the w'eather- thistle of the Alps, &c. The outer bracts of the 
involucre are prickly, the inner membranous and shining. They 
spread out like a star Id dry air, but in damp weather bend inwards 
over the fruit-head. 

Carludovica Ruiz et Pav. Cyclanthaceae. 40 sp. trop. A«i. The habit 
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is that of a small pakn (a few are climbers), with short stem and fen 
leaves, in whose axils arise the infls. Each is a cylindrical spadix, en- 
closed at first in a number of bracts, which fell off and leave it naked. 
Its surface is covered with firs, arranged as in the diagram (after Drude 
in ;P— ?,m=^, oi 

fir.). The fir. has a rudi- 

mentaryperianth,andoo sta., na mm 

united below. The ? is sunk m m m 

in and united with the tissue F m m F 

of the spadix. It has 4 very m m m 

long staminodes and 4 stig- p, 

mas corresponding to the 4 ™ mm 

placentae in the i-Ioc. ovary. ^ 

When the spadix opens the ? firs, are ripe and the long staminodes 
give a tangled appearance to the whole. After a few days the stigmas 
cease to be receptive and the anthers open. Afterwards thee? firs, 
drop off and a multiple fruit is formed, composed of berries. 

The leaves of C. palmata R. & P., gathered young, cut into 
thin strips and bleached, form the material of which Panama hats are 
made. 


Carmlchaelia R. Br. Leguminosae (iii. 6). 12 sp. N. Z. (i on Lord 

Howe*8 I.). Xerophytes ^\'ith flattened green stems (phylloclades, 
see p. 181) and no green leaves (cf. Bossiaea), 

Carpenterla Torr. Saxifragaceae (iii), i sp. Calif. Like Philadelphus, 
but ovary superior. 

CaxpeBltun Linn. Compositae (rv). 8 sp. S. Eur., As. 

CarpinuB Linn. Betulaceae. 12 sp. N. temp. C. B€fulus L. in Brit, 
(the hornbeam). The ? catkins are terminal on long shoots, the 
cT are themselves short shoots. In the axil of each scale of the latter 


are 4 — 10 sta. each split almost to the base. No bracteoles are 
present, so that it is doubtful how many firs, of the possible 3 (see 
order) are represented. In the ? there are the 2 lateral firs, with all 
6 bracteoles. On the top of the 2*Ioc. ovary is a small perianth. 
The fruit is a i -seeded nut with a 3-lobed leafy wing on one side, 
whose centre lobe corresponds to the bract a or jS, the lateral lobes to 
the bracteoles a, /S'; these unite and grow large after fertilisation. 
The hornbeam is very like the beech in habit, but the leaves are not 
shiny. The timber is not much used. 

Carrichtera Adans. Cruciferae (ii. 9). i sp. Hedit. 

Cartliamus (Toum.) Linn. Compositae (xi). 20 sp. Medit., Afr., As. 
C. tin€t&rius L. is the safflower, largely cultivated in Asia &c.; its 
flrsi are used in dyeing ; powdered and mixed with talc they form rouge. 

Carum Linn. (incl. Bunium Linn., Petr&stlinum Hoffm.). Umbelli- 
ferae (c). 60 sp. temp, and sub-trop. C. Carvi L. is cultivated for 

its fruits (caraway seeds). C. Petrostlinum Benth. and Hook. f. 
(P, sativum Hoffin.) is the common parsley. 


W. II. 


6 
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Carya Nutt. Juglandaceae. lo sp. N. Am., the hickory trees, culti- 
vated for their wood, which is very tough and elastic, and for the 
edible fruit (like walnuts). 

C^pyocar Linn. Caryocaraceae. lo sp. trop. Am. The wood is very 
durable and is used in ship-building. The fruit is a large 4 -seeded 
drupe ; the seeds are the Souari- or Butter-nuts of commerce, 

Caxyocaxaceae (Rhizoboleae). Dicotyledons (Archichl- Parietales). 2 
gen. with 13 sp. trop. Am. Trees and shrubs with ternate opp. or 
ait. leaves with deciduous stipules. Firs. ^ in racemes. K (5 — 6), 
C (5 — 6), A 00, united into a ring or in 5 bundles. Ovary free, 
superior, 4- or 8 — ao-loc, with as many styles, r ovule in each loc. 
Fruit usually a drupe with oily mesocarp, and woody endocarp which 
splits into 4 mericarps ; sometimes a leathery schizocarp. Little or 
no endosperm. Genera: Anthodiscus, Caryocar. Placed in Teni- 
stroemiaceae by Benth. -Hooker. 

Caryophyllaceae (inch Illecebraceae or Paronychiaceae, and Sderantk- 
aceae). Dicotyledons (Archichl. Centrospermae) . Alx)ut 60 gen. 
with 1300 sp. cosmop. Many in Brit. Most are herbs, a few under- 
shrubs, with opposite simple usually entire leaves, often stipulate ; the 
stem often swollen at the nodes, the branching dichasial. The 
infl, usually terminates the main axis and is typically a dichasial 
cyme, but both in the vegetative region and in the infl., of the two 
branches arising at any node, one (that in the axil of jS) tends to out- 
grow the other and after two or three branchings the weaker one 
often does not develope at all, so that a cincinnns arises. The whole 
infl. is very characteristic, and such an one is often called a caiyo- 
phyllaceous infl. (p. 51). 

The flrs. are 5 and regular, but often not isomerous. As a type, 
the formula of Lychnis may serve: K (5), C 5, A 5-^5, 5(5), with 
free central placenta, unilocular. Ovules usually co , in double 



Floral diagrams of (1) Si/ene injtata and (2) Paronychia sp. (after Eichler), 
showing the ordinary t5rpe of ftr, in Silenoideae and the most reduced type of 
Alsinoideae ; a^ * bracteoles. 

rows corresponding to the cpls., rarely few or i (Paronychieae), 
usually campylotropous. In most cases the flr. is obdiplostemonous 
as may be recognised by the cpls. (when 5) being opposite the petals. 
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Frequently, reduction of the number of parts occurs, e,g. we may 
have G (3) or (^) or rarely (4); A 4 + 4, or 5, 3, 2, or i, and in other 
cases the corolla may abort (Sagina sp., Herniaria, &c.). The 
ovary, sta., and corolla are sometimes borne on an androphore (e.g. 
Lychnis), an elongation of the axis between calyx and corolla. The 
petals are sometimes provided with a ligule (e.g. Lychnis), and are 
often bifid. At the base of the ovary are often seen traces of the 
septa, which in the upper part do not develope ; in some cases the 
placenta is basal. 

Biologically, as well as morphologically, the order separates into 
two distinct groups, a higher type, the Silenoideae^ and a lower, the 
Alsinoideae, All secrete honey at the base of the sta., but while 
in the A. the fir. is wide open, so that short-tongued insects can 
reach the honey, in the S. a tube is formed by the gamosepalous 
calyx; in this stand the claws of the petals and the sta., partly filling 
it up, and rendering the honey inaccessible to any but long-tongued 
insects, especially bees and Lepidoptera. The latter class, especially 
in the Alps (see Muller’s Alpenbhimen)^ are the chief visitors, and 
many of the S- are adapted to them — by length of tube, red and white 
colours, night-flowering in many sp., or emission of scent only at night, 
<S:c. The firs, are commonly protandrous. Many A. are gynodioecious 
(cf. Labiatae). 

The fruit is usually a capsule, containing several or very many 
seeds. It opens in nearly all cases by splitting from the apex into a 
certain number of teeth which bend outwards, leaving an opening at 
the top. The splitting may take place in as many, or in twice as 
many lines as there are cpls. The seeds cannot escape from the 
capsule unless it be shaken, e.g. by wind or animals, and as they are 
small and light they thus have a good chance of distribution. The 
embryo is usually curved round the perisperm (in a few cases it 
is nearly straight). 

Classification and chief genera (after Pax): 

I , SILENOJDEAE (fir. gamosepalous, hypog>mous); 

I, Lycknideae (calyx with commissural ribs): Silene, Lychnis. 

%. Dianthecu (no commissural ribs) ; Gypsophila, Dianthus. 

II. ALSINOIDEAE (fir. polysepalous ; sta. often perigynous). 

a. Fruit a capsule opening by teeth. 

r. Ahineae (styles free to base; leaf exstip.): Stellaria, 
Cerastium, Sagina, Arenaria. 

2. Sperguleae (do., but leaf stip.) : Spergula, Spergularia. 

3. Palycarpeae (sty\<&^ '}o\nQ.d at base) : Drymaria, Polycarpon- 

b. Fruit an achene or nut. 

4. Paronychieac (^r^. ^\\ alike; stipules): Corrigiola, Paro- 

nychia, Illecebrum, Herniaria. 

5. Dysphanicae (do. but leaves exstip. alt.) : Dysphania. 

6 . (do.; leaves exstip, opp.) : Scleranthus. 

6 — 
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7. Pterantheae (firs, in 3*s, the 2 laterals more or less 
aborted) ; Pteranthus. 

Benth.*fiooker separate off the last 4 of these groups as an 
independent order under the name IlUcehraceae^ which they place 
in Monochlamydeae Curvembryae, whilst retaining the rest of the 
order (Caryopkylleae) in Polypetalae Caryophyllinae. This is an 
unnatural separation of closely allied groups. Eichler and Warming 
retain the order in the wider sense, placing it in Curvembryae. See 
discussion of relationships of these orders in Nat Pfl, (Caryophylla- 
ceae, p. 68). The relationships are thus given by Pax : 

Caryophyllaceae 

Amarantaceae ) f ( Aizoaceae 

V ■«'- Phytolaccaceae -< 

Chenopodiaceae ) | ( Nyctaginaceae 

Portulacaceae 

CaryophyUeae (Benth.-Hooker). See above. 

Caryophyllinae (Benth.-Hooker). The 4th cohort of Polypetalae 
*<P- Ui)- 

CaiyopbyllTia Linn. = Eugenia Linn. C. aromaticus L. = E. caryophyl- 
lata. 

Caryopterls Bunge. Verbenaceae (v). 5 sp. Himal. to Japan. 

Caryota Linn. Palmae(iv. 6). losp. E. Ind. Stem columnar; leaves 
bipinnate. The infi. is composed of a number of equal branches 
hanging down like a brush. They appear on the stem in descending 
order, the oldest in the crown, the younger lower down in the axils 
of the old leaf-sheaths. Firs, in groups of 3, one ? between two 
i . Sta. 9 — 00 . Cpl. I. Fruit a berry. C, urens L. is largely culti- 
vated; it yields palm sugar (see Arenga), ©ago (see Metroxylon), 
fibre, wood, &c. 

Cascarilla Wedd. Rubiaceae (i. 5). 20 sp. S. Am. United to 
Ladenbergia in Nat. Pfl. The bark of some sp. resembles that of 
Cinchona (see also Croton), but the amount of alkaloid is very small. 

Casearia Jacq. Flacourtiaceae (Saroydaceae Benthi-Hooker). 120 sp, 
trop. 

Caaimiroa La Llave. Rutaceae (ix). 2 sp. Cent. Am. 

CasBebeera Kaulf. Polypodiaceae. 3 sp. Brazil. 

Cajstaia Linn. Leguminosae (ii. 5) About 400 sp. trop. and warm 
temp, (except Eur.). Trees, shrubs and herbs with paripmnate leaves 
and stipules of various types. Fir. zygomorphic, but with petals almost 
equal in size. The sta. may be 10, but the 3 upper ones are usually 
reduced to staminodes or absent. The anthers usually open by pores. 
The 5 upper sta. are generally short, whilst the 2 lower are long and 
project outwards. In many sp. two forms of dr. occur, one in which 
the lower sta. project to the left, the other in which they project to the 
right. It was once thought that this was a kind of heterostyhsm, but 
both types of fir. occur on one plant, and self-fertilisation is common. 



CASUAR/NA. 


75 


It would appear to be simply another case of variation in symmetry, 
like Exacum or SaintpauUa. In many sp. a division of lal^ur takes 
place among the sta. (cf. Heeria) ; the insect visitors eat the pollen of 
the short sta, and carry away on their bodies that of the long sta. 
There is no honey in the flr. The fruit is often chambered up by 
* false ’ septa running across it — outgrowths from the placenta. 

Many sp. of C. are cultivated for their leaves, which when dried 
form the drug senna. Alexandrian senna is the product of C. acutifolia 
Delile, Italian of C. obovata Collad., Arabian of C. angustifolia Vahl. 
C. Fistula L., the purging Cassia or pudding- pipe tree, has its seeds 
embedded in pulp, which is used as a laxative. 

Cassine Linn. Celastraceae. sp. S. Afr., Austr., Polynes., trop. 
Am. See Elaeodendron. 

Oasainla R. Br. Compositae (iv). i8 sp. S. Afr., Austr. N. Z. 

Casfiiope D. Don. Ericaceae (ii. 4). 7 sp, boreal. The leaf is very 
much rolled back (see order and cf. Empetrum) ; in C. Redtntfskii 
G. Don it is actually hollow. 

Caasytlia Linn. Lauraceae (n). 15 sp. trop., esp. Austr. Parasites 

with the habit of Cuscuta. 

Castalia Salisb. = Nymphaea Linn. (C. speciosa Salisb. =N. alba.) 

Castanea Toum. ex Linn. (excl. Castanopsis Spach). Fagaceae. 3 
or 4 sp. N. Hemisph. C. vulgaris Lam. {sativa Mill.) is the Chestnut. 
The i flrs. are in dichasia of 3 — 7 firs., the % in groups of 3, yielding 
3 nuts, enclosed in the prickly cupule (cf, others of order and Aescuius). 
The fniit is edible and the tree also yields useful wood and bark {used 
in tanning). See order for floral diagram. 

Castanopsis Spach. Fagaceae. 25 sp. trop. India. United to Castanea 
in iVh/. 

Castanospermum A. Cunn. Leguminosae (iii. i). i sp. sub-trop. Austr., 
C. austrak A. Cunn., the Australian chestnut, so called because its 
seeds, when roasted, taste like chestnuts. 

CastfUeja Mutis. Scrophulariaceae (iii. 12). 31 sp- N. Am., As., 

S. Am. (the painted lady or paint-brush). The upper leaves, or 
sometimes only their outer ends, are brightly coloured, adding to 
the conspicuousness of the flrs. (cf. Comus, Poinsettia, &c.). 

Castilloa Cervant. Moraceae (ii). 2 or 3 sp. Cent. Am., Cuba. The 

latex of C, elasfica Cerv% yields caoutchouc (see Hevea, &c.). 

Oaauariiia Linn. Casuarinaceae. About 25 sp, Austr., Polynes., See, 
Trees, often of weeping habit, with long slender green branches, 
cylindrical and deeply grooved. At the nodes are borne whorls of 
scale-leaves like those of Equisetum. The stomata and green tissue 
are at the bases of the grooves, whilst the ridges are formed of scleren- 
chyma, so that the plant is markedly xerophytic Firs, unisexual. The 
<? are borne in terminal spikes on short lateral branches. Theintemodes 
are short and at every node is a cup (formed of the combined bracts) 
with several sta. hanging out over the edge. Each represents a flr. 
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and has a 2 -leaved perianth and 2 bracteoles. The ? firs, are borne 
in dense spherical heads. Each is naked in the axil of a bract, has 2 
bracteoles, and consists of 2 cpls., syncarpous, the posterior loc. empty, 
the anterior containing 2 or more ovules. The long styles hang out 
beyond the bracts and wind -fertilisation occurs. Afterwards the whole 
head becomes woody (bracts as well) enclosing the ripening seeds and 
protecting them from drought, &c. The seed is winged and is enclosed 
in the woody bracteoles. For further details see order. The wood 
of these plants (beef- wood) is valued for its extreme hardness ; several 
sp. are used, known in Austr. as she-oak, forest-oak, &c. The green 
shoots are used as fodder for cattle. 

Casuarinaceae. Dicotyledons (Archichl. Fagales ?). Only genus Casu- 
arina (y.z^.). The place to be assigned to this order in the natural 
system has been much disputed. Its nearest allies seem to be the 
Betulaceae. In 1893 Treub discovered the chalazogamic fertilisation 
(see art. Chalazogamae) and proposed to remove it from its place near 
the B. Later discoveries however show that these plants too are cha- 

^ lazogamic, as also Juglans, and thus C. may still be kept beside them 
until further study shows whether the classification of the more pri- 
mitive Dicotyledons must be entirely altered. 

Casttaxineae (Benth. -Hooker) = preceding. Placed in Unisexuales. 

Casnarinlflorae (Warming). The 2nd cohort of Choripetalae (p. 146). 

Catabrosa Beauv. Gramineae (-X). About 7 sp. temp, (i Brit.). 

Catalpa Scop. Bignoniaceae (ii). 10 sp. Am., E. As. C. bigno- 

nioides Walt, is often grown in parks. It yields a very durable 
timber. 

Catananche Linn. Corapositae (xiii). 5 sp. Medit. 

Catasetum Rich. Orchidaceae (17). 30 sp. trop. Am. Epiphytes. 
The flrs. show an extraordinary pol)m:iorphism, 3 widely different forms 
occurring on different (or sometimes on the same) stocks. For a 
long time these were regarded as separate genera, but it is now 
known that they are all forms of C. The old genus C. is the form, 
Myanthzis LindL the ^ and Monachanthus Lindl. the ? . The labellum 
is uppermost in the fir. The pollinia are ejected with great violence 
when one of the horns of the column is touched. For details see 
Darwin’s Orchids^ p. 178; Rolfe in Unn. Soc, Jourtt,^ 27, 1890, &c. 

Catesbaea Linn. Rubiaceae (i. 8). 6 s^k W. Ind. 

Caiba Forsk. Celastraceae. i sp., C, edulis Forsk., trop. Afr. The 
leaves are used by Arabs in the same way as tea, under the names 
Khat or Cafta. 

Catbcartia Hook. f. Papaveraceae (ii). 2 sp. Hirnal., China. 

Cattleya Lindl. Orchidaceae (13). 20 sp. trop. Am., largely cultivated 
for their showy flrs. The labellum encloses the column but is not 
united to it. From its base a nectary runs down into the ovary, The 
action of the parts of the flr. is like that of Epipactis (Darwin, Orchids^ 

p- 143)- 
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CaacaliB Linn. (incl. Torilis Adans). Umbelliferae (8). i8 sp. N* 
Hemisph., S. Afr. 5 in Brit, (hedge-parsley, &c.). 

CayapoBla Silva Manso. Cucurbitaceae (iii). 70 sp. trop. Am., i Afr. 

Ceanothus Linn. Rhamnaceae. 40 sp. Am., often cultivated as orna- 
mental shrubs. 

Cecropia Linn. Moraceae (ni). 30 — 40 sp. trop. Am. Trees of rapid 

growth, with very light wood, used for floats, &c. The infl. is a very 
complex cyme (see Bot, Cetitr. 57, p. 6). C. peliata L. is the trumpet 
tree, so called from the use made of its hollow stems by the Uaupes 
Indians (Wallace, Amaz. ch. xii). The hollows are inhabited by 
fierce ants {Azieca sp.) which rush out if the tree be shaken, and attack 
the intruder. Schimper has made a thorough investigation of this 
symbiosis (or living together for mutual benefit) of plant and animal, 
*»howing that there is here a true case of myrmecophily as in Acacia 
sphaerocepJiala (^. 7 '.). These ants protect the C. from the formidable 
leaf- cutter ants. Several adaptations are to be seen in the tree. 
The intemodes are hollow but do not communicate directly with the 
air. Near the top of each how'ever is a thin place in the wall. A 
gravid female ant burrows through this and brings up her brood 
inside the stem. The base of the leaf-stalk is sw'ollen and bears food 
bodies (cf. Acacia) on the lower side, upon which the ants feed. 
New' ones form as the old ones are eaten. Several other sp. 
show similar features. A very interesting point, that goes to show 
the true adaptive nature of these phenomena, is that in one sp. the 
stem is covered with wax w’hich prevents the leaf-cutting ants from 
climbing up, and in this sp. there are neither food-bodies nor the thin 
jflaces in the w'alls of the internodes. Cecropia trees that are not 
inhabited by ants fail an easy prey to the leaf-cutters. Muller once 
observed a tree stripped by them whilst still inhabited by Azteca; 
investigation showed that it was because the cold had rendered the 
latter incapable of fighting. 

Cedrela 1 ’. Br. Meliaceae, -20 sp. trop. Many yield valuable timber, 
C. odorata L., the West Indian Cedar, used in making cigar- 
boxes, tS:c. , C, Toma Roxb., the Cedar- wood of S. India, C. australis 
F. von Mueli, the Australian red Cedar, &c. 

Cedronella Riv. Labiatae (vi. 3). 9 sp. N. Am., Japan, Canaries. 

Cddrus (Tourn.) Mill. Coniferae (Arauc. i b; see C. for genus charac- 
ters). 3 sp,, C. Libani Barrel. (Cedar of Lebanon), C. ailantica 
Manetti (Atlantic Cedar;* Algeria) and C. Deodara Loud. (Deodar; 
Himalaya) ; all are probably varieties of one sp. w'hose distribution has* 
become discontinuous (p. 157). They are handsome evergreen trees 
(often planted for ornament in Brit.) with needle leaves and both long 
and short '»l 30 ots ; the latter may continue to grow for several years 
and may even develope into long shoots. Firs, solitary, in the 
position of short shoots. The cone ripens in 2 — 3 years. The wood 
is very durable and is highly valued for building, &c. 
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Oiiba Medic. ssEriodendron DC. (C. pefitandra Gaertn.^aE. anfracttto- 
sum; C. Casearia Medic. =E. orientale). 

Oelaataaoeae. Dicotyledons (Archichl. Sapindales). About 38 gen. 
with 280 sp., trop. and temp. Trees or shrubs with simple, often 
leathery, leaves and cymose (rarely racemose) infl. Fir. smaU> regular, 
ustmlly g , K 4 — 5, free or united, C 4 — 5. There is usually a well 
xnark^ disc, on the upper side or edge of which are borne 4 — 5 sta. 
Ovary superior, of 2 — 5 cpls., usually with as many loculi, sometimes 
partly sunk in the disc. Ovules generally 2 in each loc., usually erect, 
anatropous or apotropous. Fruit a loculicidal capsule, samara, drupe, 
berry or indehiscent capsule. Seed usually with brightly coloured 
aril. Endosperm usually present. Chief genera: Euonymus, Cela'^- 
trus, Cassine. Placed in Celastrales by Benth. -Hooker, in Frangu- 
linae by Warming, 

Celastrales (Benth.-Hooker). The 9th cohort of Polypetalae (p. 142). 

C^astrlneae (Benth.-Hooker) =Celastraceae. 

Celai^nis Linn. Celastraceae. Over 40 sp. As., Austr., Polynes., K. 
Am. Climbing shrubs with fruit like Euonymus. 

CelntlBla Cass. Compositae (iv). 27 sp. N. Z., 6cC. 

Calosia linn. Amarantaceae (i). 35 sp. trop. and temp. The most 

interesting is C. cristata L., the Cock’s-comb, a cultivated (but nou 
hereditary) monstrosity, in which fasciation (p. 122) of the firs, of the 
in£. occurs. 

CeMa Linn. Scrophulariaceae (i. i). 37 sp. Medit., Afr., As. 

Celtis Toum. Ulmaceae 60 sp. N. temp, and trop. Like Ulmus, 
but with introrse anthers, a drupe fruit* and a curved embryo. The 
fruit of the nettle-tree (C. australis L.) is eaten in Spain, Ac. The 
wood of this sp. is useful for turning, and the tree is also used as a 
fodder-plant in India. 

Ceacbros Linn. Gramineae (v). 12 sp. trop. and warm temp. The 

spikelet is surrounded by an involucre of sterile spikelets, which in 
some sp. become hard and prickly, surrounding the fruit and acting 
as a means of distribution by animals (cf. Tribulus, &c.). C. inbu^ 
Iddes L. is a very troublesome pest in the wool-growing districts of 
N. Am. 

Cenia Comm, ex Juss, Compositae (vii). 9 sp. S. Afr. Included in 
Cotula Linn, in Nat, Ffi, 

Centaurea Linn. Compositae (xi). 470 sp- chiefly Medit.; a few in 
Eur., As., trop. Afr., Am., Austr. Several in Brit. e,g, C mgi-a 
* L, (knapweed), C. Scabtcsa L., C. Cyanus L. (blue-bottle or corn- 
flower). In the last two the outer flrs. are neuter with enlaiged 
corolla (cf. Hydrangea). C. Calcitrapa L. (star ^thistle) has long 
spiny involucral bracts. The fir. of C. shows the usual construction 
but the sta. are sensitive to contact and when touched (^.^. by in^ts 
probing for honey) contract, thus forcing out the pollen at the top of 
tube. In C. numtana L. and other sp. there is a nectary on each 
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bract of the involucre. Numbers of ants are thus attracted, which 
may pibrhaps frighten away other harmful insects (p. 117). The 
secretion only goes on whilst the firs, are open and may also be ex- 
plained as serving to keep the ants away from the firs., whose honey 
they would steal without makurg any return. 

Centradenia G. Don. Melastomaceae (i). 4 sp. Mexico, Cent. Am. 
C. rosea Lindl. shows habitual anisophylly (p. 38). 

Centran^us DC. Valerianaceae. ici sp. Medit, Eur. C. ruber DC. 
is the red spur-valerian of gardens. The corolla is spurred at the 
base, and at the end of the spur honey U secreted. The tube of the 
corolla has a longitudinal partition dividing it into two narrow tubes, 
one containing the style, the other, lined with downward-pointing 
hairs, leading to the spur. The fir. is protandrous, and the long 
narrow tube prevents any but long-tongued insects obtaining the 
honey, 

Centrolepidaceae. Monocotyledons (Farinosae). 6 gen. with 32 sp. 
Austr., N. Z., S. Am., Polynes., S. E. As. Small grass-like herbs 
with spikes of small firs., which are 5 or unisexual, naked or with 
I — 3 hair-structures round them. Sta. i — 2, Cpls. i — 00, superior, 
each with one pendulous orthotropous o\'ule. Chief genus: Centro- 
lepis. See Nat, PJi, for details. Placed in Glumaceae by Benth.- 
Hooker, in Enantioblastae by Wanning. 

Centrolepis Labill. Centrolepidaceae. 20 sp. Austr., E. As. 

CentrolohiuiQ Mart. Leguminosae (iii. 8). 3 sp. trop. Am, The pod 
is w'inged for winged-carriage and is very spiny. 

Oentropogoii Presl. Campanulaceae (ill). 90 sp. trop. Am, 

CentroBema Benth. {Bradburya Rafin. of Nat, PJi.) Leguminosae 
(in. 10). 30 sp. Am, 

Centrospermae. The loth cohort of Dicotyledons (Archichl.). See 
p. 137, and refer to art. Caryophyllaceae for relationships. 

Centunculus Dill. Primulaceae (in). 3 sp. temp, and sub-trop. (i in 
Brit.). 

Cephaells Sw. = U ragoga Linn. The boundaries of these two genera 
and the nearly related Psychotria Linn, are very ill-defined. The 
grouping used in this work is that of Schumann in Nat. Pfl. 

Cephalantliera Rich. Orchidaceae (4). 10 sp. N, temp. 3 in Brit. 

There is no rostellum and the pollen germinates in situ^ fertilising its 
own stigma (Darwdn, Orchids^ p. 80). The lateral staminodes (see 
order) are easily seen upon the column. Darwin regards C. as a ^ 
degraded Epipactis. 

Cephalaria Schrad. Dipsacaceae. 30 sp, Medit. 

Cephalocereufi Pfeiff. = Cereus Haw. 

Ceplialotaoeae. Dicotyledons (Archichl. Rosales). Only genus 
Cephalotus {q.v.). Placed in Saxifraginae by Warming. Benth.- 
Hooker include C. in Saxifragaceae, from which it differs in having a 
fully free and apocarpous ovary and basal ovules. 
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Ceplialotazus Sieb. et Zucc. Coniferae (Taxaceae, 4; see C. for genus 
characters)f 4 sp. Japan, China. C. Fortunei Hook, is commonly 
grown in shrubberies. All the shoots are of unlimited growth. Firs, 
dioecious, the a* in heads in the axils of the leaves of the preceding 
year, the ? stalked, of several pairs of leaves each with a short axillary 
shoot bearing two ovules. Seeds i — 2, with fleshy aril. 

Cephalotus Labill. Cephalotaceae. i sp., C. follicularis Labill., in 
marshes at King George’s Sound, W. Austr. A most interesting 
plant, having pitchers like those of Nepenthes or Sarracenia, though 
it is not nearly related to either. The lower leaves of the rosette form 
pitchers, the upper are flat and green (cf. this division of labour with 
that found in N. and S.). The pitcher has much the same structure 
as that of N. and catches insects in the same way. [See p. 195.] 
Fir. 5 , apetalous. Perianth 6, valvate. Sta. 6-1-6. Cpls. 6, free, 
standing round the apex of the axis, each with i (rarely 2) basal erect 
anatropous ovule with dorsal raphe. Follicle with i seed ; embiyo 
small in fleshy endosperm. 

Cerastium Linn. (incl. Moenchia Ehrh.). Caryophyllaceae (il. i). 50 

to 100 sp. N. temp. 5 or more in Brit, (mouse-ear chickweed). 

Cerasus (Toum.) Linn. = Prunus Linn. C, Avium Moench., Lattroce- 
rasus Loisel., lusitanicus Loisel., Padus Delarb. = P. Avium, &c. ,* 
C. vulgaris Mill. = P. Cerasus. 

Ceratolohus Blume. Palmae (iii. 5). 2 sp. Sunda Is. (p. 158). 

Ceratonia Linn. Legiiminosae (ii. 5). i sp. Medit., C. Siliqua L. the 
carob-tree. The pods (Algaroba or St John’s bread) are full of a 
juicy pulp containing sugar and gum, and are largely used for feeding 
domestic animals. The seeds are said to have been the original of the 
carat weights of jewellers. 

Ceratophyllaceae. Dicotyledons (Archichl. Ranales), Only genus 
Ceratophyllum As is usually the case with highly adapted 

water-plants (see p. 169) it is very difficult to decide upon a position 
for the C. in the scheme of classification. The one free cpl. and 
several perianth leaves seem to place them in Ranales, and they are 
distinguished from Nymphaeaceae by the orthotropous ovule, whorled 
leaves, &c. Eichler placed them in Urticinae, Benth.-Hooker as an 
anomalous order of Monochlamydeae. Warming places them in 
Polycarpicae ( = Ranales). 

Ceratophylleae ( Benth. - Hooker) = preceding. 

• OeratophyUnin Linn. Ceratophyllaceae. 3 sp. cosmop., of which 
C. demersum L. and C. submersum L. occur in Brit, (homworts). 
Water-plants, rootless, with thin stems and whorls of much -divided 
submerged leaves. The plant decays away behind as it grows in 
front, so that vegetative multiplication occurs by the setting free of 
the branches. The old leaves are translucent and horny, whence the 
common name. Winter buds are not formed, the plant merely 
sinking to the bottom in autumn and rising again in spring. 
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Firs, monoecious, axillary, sessile, with sepaloid perianth. In 
the (? , P about (ri), hypogynous; A — 16 on convex recept., with 
oval non-cutinised pollen. In the ? , P (9 — 10), hypogynous; G i, 
the midrib anterior; ovule i, orthotropous, pendulous. Achene 
crowned by the persistent style, which in C, detnersum is hooked. 
Seed albuminous. The flr. is water- pollinated ; the anthers break off 
and float up through the water (each has a sort of float at top of 
theca) ; the pollen is of the same specific gravity as water (cf. Zostera) 
and thus drifts about till it comes in contact with a stigma. 

CeratopterlB Brong. Polypodiaceae. Only sp. C. ihalictroides Brong., 
an aquatic fern (floating or rooted in shallow water) found through- 
out the Tropics. The succulent fronds are eaten as a vegetable in the 
Indian Archipelago. 

Ceratostema Juss. Ericaceae (iii. 8). 20 sp. S. Am. Included in 

Thibaudia PI. B. et K- in Nat, PJl, 

Ceratostigma Bunge. Plumbaginaceae. 4. sp. Abyss., liimal., China. 
The total infl. is racemose, the partials dichasial. 

Ceratosamia Brongn. Cycadaceae. 6 sp. Mexico. 

Cerbera Linn, (inch Tanghinia Thou.). Apocynaceae (i. .^). 6 sp. 
Ind. to New Caled., Madag. 

Gercis Linn. Leguminosae (ii. 4). 5 sp. S. Eur., As., N. Am. 

C, Siliquast 7 -uni L., the Judas-tree, flowers in the open in Brit. 
0 udas is said to have hanged himself on one.) The firs, appear 
before the leaves, in little bunches on the older twigs, and have a 
very papilionaceous look, the two low^er petals enclosing the essential 
organs. Serial buds are formed in the leaf axils. 

CereuB Mill, (inch Cephalocerms Pfeiff., Eckitwceretis Engelm., Ecki- 
nopsis Zucc., Pilocereus Lem.). Cactaceae (l). 220 sp. Am., W. Ind. 
Most are erect cylindrical forms, rarely branched, with ribs or less 
often mammillae (see order), A few of the more interesting sp. may 
be mentioned. C. giganteus Engelm. (Texas) is the largest of the 
cacti ; it growls to 70 ft. high and 2 ft. thick with candelabra-like 
branching (figs, in Treas. of Bot, and other books). C. grandijlorus 
Mill, is the night-flowering cactus, whose magnificent and sweetly- 
scented firs, open in the evening and wither before morning. Other 
sp., e.g, C. triangularis Mill., behave in the same way. These 
sp. are mostly trailing forms with adventitious roots upon the stems. 
C. (P.) senilis Salm-Dyck. is the old-man cactus, so called because 
of the long white hairs with which it is covered. A number of case% 
of close resemblance may be found between sp. of C. and sp. of 
Euphorbia. The fruit of most sp. is edible, and is often made into 
preserves. 

Oerinthe Linn. Boraginaceae (iv. 4). 7 sp. Eur., Medit. 

Oeropegla Linn. Asclepiadaceae (n. 4). 80 sp. Afr., As., Austr. 

Erect or twining herbs or undershrubs, more or less xerophytic. 
Many have tuberous rootstocks, others are leafless and sometimes 
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have ieshy Stapelia*Uke steins. The firs, form a trap like those 
of Arist&iockia Clematiiis. The corolla tube widens at the base and 
at the top the teeth spread out, but in scane sp. they hold together 
at the tips* making a sort of umbrella. The tube is lined wdth down- 
ward pointing hairs, and small flies, attracted by the colour and smell, 
creep into the fir. and cannot escape till the hairs wither, when they 
emei^e with p>ollinia on their proboscides. 

CarcucyloB Humb. et BonpL Palmae (iv. 6). 5 sp. N. Andes. C. 
andkolum H. and B. and other sp. yield a w'ax (secreted on the 
stems), used for making candles, &c. One tree yields about 25 lbs. 

CevtiohiB Thou. = Liparis Rich. ^ 

Ceatnuu Linn. {Hahrothamnus Endl.) Solanaceae (iv. 7). 140 sp. 

trop. and sub-trop. Am. Some are greenhouse plants. 

Ceteraeh Willd.=Asplenium Linn. C. qfficinaru$n Willd. (ceterach, 
Brit.) = .,4. Ceterach Linn. 

Chaenostoma Benth. Scrophulariaceae (11. 7). 62 sp. S. Afr., i in 
Canary Is., i in Somaliland. 

Chaerophylluin Linn. Umbelliferae (5). 36 sp. N. temp. C. temulum 

* L. is a common weed in Brit. 

Chaatanthera Ruiz et Pav. Compositae (xii). 30 sp. Chili, Peru. 

Caiailletla DC. {Dichapetalum Thou.) Chailletiaceae. 45 sp. trop. 
Several sp. have epiphyllous infl. (cf. Erythrochiton) ; this has pro- 
bably arisen by a development similar to what is seen in the infl. of 
Solanaceae, or in the cushions of Cactaceae. 

Chailletiaceao (Dichapetalaceae). Dicotyledons (Archichi. Geraniales). 
3 gen. with 60 sp. trop. Woody plants with entire, stip. leaves. Firs, 
in cymose umbels, &c., sometimes epiphyllous, usually regular, § or 
unisexual, typically 5-merous. Sepals and petals free or united, the 
latter often bifid. Axis continued into a cup-like disc or scales. Sta. 
5, sometimes epipctalous. Cpls. {1 — 3) each wdth % ovules. Drupe 
with I- or 2-locular stone. No endosperm; seed sometimes with 
caruncle. Chief genus: Chailletia. Placed in Geraniales by Benth.- 
Hooker, in Frangulinae by Eichler. 

dialfl^ogamae. A division of Angiospermae, proposed by Treub as 
the outcome of his work upon Casuaiina (Auu, Buitenzorg^ x. 1891, 
reidewed in Nai. Science, Apr. 1892, and hi Beiir, s. hot. Central- 
hlatt, 1892, p. 28). The ovules are developed in a somewhat peculiar 
way, and in each a number of embryo-sacs (macnospores) form, 

• many of which elongate downwards right into the base (chaiaza) of 
the ovule. Usually only one of these is fertile. At its upper end 
is a single cell which divides vertically into two and one of these may 
again divide; the latter is regarded as the equivalent of the canal cell 
in the arch^^onium of Pteridophyta, the former isjthe ovum, which is 
peculiar among Phanerogams in having a cell-wall. There are also 
several free nuclei in the embryo-sac, but there are no antipodal ceUs. 
The pollen tube passes through the style and the ovarial tissues, 
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never emerging from them^ to the stalk of the ovule, which it thifii 
enters from the chalazal end. It passes upwards inside a sterile 
macrospore and finally enters the fertile one and fertilises the ovum. 
The endosperm is formed by the free nuclei in the embryo-sac, in 
the usual manner. 

Both in the development of the macrospores and in the process of 
fertilisation, the difference between Casuarina and all other known 
Angiosperms (except to some degree the Loranthaceae) was so 
marked, and seemed to place Casuarina so much nearer to the 
Gymnospermae that Treub proposed to rearrange the A^ngio- 

sperms thus : 

, ^ ( Dicotyledones. 

Angiospermae 1 Monocotyledones. 

( Chalazogamae 

This proposition has not yet met with general acceptance, and it 
would be premature to pronounce any verdict at the present time. 
Observations have been made by Miss Benson {Trans. Linn. Soc. 
II. 3. 1894) and Nawaschin {Mem. de V Acad, des sc. de St. P^tersh.^ 
XLII. 1894, rev. in Bot. Centr. 62, p. 324; Berichte d. hot. Ges. 
1894, p. 163 ; Bot. Centr. 63, 1S95, p. 104 and p. 353) on various 
plants of the allied orders Betulaceae, &c. In Carpinus Betulus there 
are several embryo-sacs with tubes (caeca) running down into the 
chalaza, and the pollen tube enters the base of one of these and 
passes up to the ovum, which is of the ordinary type with synergidae, 
&c. In Corylus Avellana there are several embryo-sacs, but only 
one sends down a caecum. In Ainus glutimsa there is one embryo- 
sac deep in the nucellus, with no caecum, and Betula alba is some- 
what similar. Some of the Fagaceae also show signs of this peculiar 
embryo-sac development but are fertilised by way of the micropyle. 
In Corylus and in Jugians regia (according to N.) the embryo-sac 
at the time of fertilisation contains the 3 antipodal cells and 5 free 
nuclei, with one of which the male nucleus coalesces, so that a 
relationship to Gnetum (see art. Gymnospermae) is perhaps indicated. 
Lastly, Ulmus shows signs of chalazogamic fertilisation, though the 
pollen tube finally reaches the apex of the nucellus, and Plantago 
also is said to exhibit somewhat similar phenomena. 

We may probably accept the view that chalazc^amic fertilisation 
is one of the phenomena attending the passage from gymnospermy to 
angiospermy, but to base any classifioation upon it would be premature. • 
ClMmMcyptaiB Spach. Coniferae (Arauc. 2c; see C. for genus 
characters). 4 sp. N. Am., Japan. C. nuthaemis Spach. {Thuya 
exceha Bong.) is the Sitka cypress or yellow cedar; C. sphaeroidea 
Spach {Thuya sphaeroidcUis Rich.) is the white cedar of N. Am.; C. 
{Th.) pisifera Siet). et Zucc. and C. (Th.) obtusa Sieb. et Zucc. are 
Japanese. All yield useful timber, especially the first two. The 
^fenus is much confused with Thuya and Cupressus (in nomenclature). 
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Oliamaediirea Willd. Palmae (iv. 6). 6o sp. trop. and sub-trop. Am. 
Small reedy palms^ often forming suckers. Dioecious. 

CSiamaelaiieittm Desh Myrtaceae (3). 1 1 sp. W. Austr. 

Cliattiaeorcliis Koch. = Herminium Willd. [i sp. Mts. of Eur., C. {B.) 
alpina Rich. See Muller’s Alpenblumen^ p. 73.] 

Chaiiiaerops Linn. Palmae (i. 2). 2 sp. Medit. C. humilis L. is the 

only sp. of palm found in Eur. 

CliaYica Miq. — Piper Linn. 

dieilanthes Sw. Polypodiaceae. 55 sp. trop. and temp., esp. on 
Mts. They are mostly xerophytic and often have the pinnae in- 
curved and the stomata protected by hairs (cf. Empetrum). 

Cheirantlius Linn. Cruciferad* (iv. 16). 10 sp. Medit. and N. temp. 

C. Cheiri L., the wall-flower, in Brit. 

Clieirostemon Humb. et Bonpl. {Chiranthodendron Larreat.) i sp. 
Mexico, C. platanoides H. et B., the Macpalxochitlquahuitl. Firs, 
large; petals o; sta. 5, united below and spreading out like fingers above. 

Chelidonlmn Linn. Papaveraceae (ii). i sp. Brit, to E. As., C. 
majus L., the greater celandme. 

Chelone Linn. Scrophulariaceae (ii. 6). 4 sp. N. Am. 

ClteiLOpodiaceae. Dicotyledons (Archichl. Centrospermae). About 75 
gen. with 500 sp. with a peculiar and interesting geographical di^tri• 
bution, determined by the fact that they are nearly all salt-loving 
(halophilous) plants (p. 187). The 10 chief districts characterised by 
their presence are (according to Bunge), (i) Austr., (2) the Pampas, 
(3) the Prairies, (4) and (5) the Medit. coasts, (6) the Karroo (S. Afr.), 
(7) the Red Sea shores, (8) the S.W. Caspian coast, (9) Centr. As. 
(Caspian to Himalayas — deserts), (10) the salt steppes of E. As. [For 
full discussion see Volkens in NcU. PJi.'\ As Schimper and others 
have shown, the presence of large quantities of salt in the soil necessi- 
tates the reduction of the transpiration, so that the plants which grow 
in such situations will exhibit the characters of xerophytes, and such 
is the case with this order. They are mostly herbaceous plants (a few 
shrubs or small trees), with roots which penetrate deeply into the 
soil, and with leaves of various types, usually not large, often fleshy, 
and often covered with hairs. These hairs frequently give a curious 
and very characteristic mealy feeling to the plant. In some halophytes 
of this order, the leaves are altogether suppressed, and the plant has 
curious jointed succulent stems like a miniature cactus Sali- 
comia). E^u:h “limb” embraces the next succeeding one by a sort 
of cup at its apex. Even more than in their external form, the C. 
show xerophytic structure in their internal anatomy, for an account of 
which, as well as the peculiar mode of growth in thickness, see 
Volkens in Nat, Pfl, 

The infl. is often primarily upon the racemose type, but the partial 
infls. are always cymose, at first often dichasial, but with a tendency 
to the cincinnus form, by preference of the / 3 -bracteole. The firs, are 
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regular, small and inconspicuous, 5 or unisexual ; their mode of ferti- 
lisation is not quite clearly understood. Perianth simple, rarely 
absent, persistent after flowering, of 5, 3, 2 (rarely i or 4) leaves, more 
or less united, imbricate, sepaloid. Sta. as many as or fewer than 
the perianth segments, opp. to them, hypogynous or on a disc ; 
anthers bent inwards in bud. Ovary superior (semi-inferibr in Beta), 
i-loc. with 2 (rarely more) stigmas. Ovule i, basal, campylotropous. 
Fruit usually a small round nut or achene. Embryo usually sur- 
rounding the endosperm, either simply bent or spirally twisted. Few 
of the order are useful plants ; see Beta, Spinacia, Chenopodium, &:c. 

Classification and chief genera (after Volkens). The grouping 
de}>ends on numerous characters and would occupy too much space ; 
the names of the tribes only are therefore given. 

A. CYCLOLOBEAE. Embryo ring-shaped, horseshoe-like, con- 
duplicate or semi-circular, wholly or partially enclosing the endospenn. 

1 . Polycnemeac : Polycnemum. 

2. Betcae: Beta. 

3. Chenopodkae : Chenopodium. 

4. Atriphcicac : Spinacia, Atripiex. 

5. CamphorosmeoLc : Camphorosma, Kochia. 

6. Corispermcae : Corispennum. 

7. Salico')‘nieae: Salicornia. 

B. SB/E GLOBE A £, Embryo spirally twisted : endosperm 

wanting or divided into two masses by the embryo. 

8. Sar co/hi iideae : Sarcobatus. 

9. Stiaedcae : Suaeda. 

10. Salsolcae : Salsola, Haloxylon, Halimocnemis. 

Benth. -Hooker and Warming include Basellaceae in C.,and place 
the order in Curvembryae. 

Chenopodium (Tourn.) Linn. Chenopodiaceae (3). 60 sp. temp. 9 in 

Brit, (goosefoot, lamb’s-quarters. Good King Henry, &c.). The fruit 
in many sp. is dimorphic ; some have horizontal seeds, some vertical 
(esp. on the terminal twdgs of the cymes), C. anthelminticum {am- 
brostoidcs) I>. is the worm-seed or Mexican tea, whose essential oil i^ 
used as a vermifuge in the U.S. C. Quhwa Willd. is an important 
food plant in S. Am. ; its seeds are boiled like rice. It is also recom- 
mended as a substitute for spinach. 

Cherleria HaIl. = Arenaria Linn. 

Chimaphlla Pursh. Pyrolaceae. 4 sp. N. temp. 

Chimoiianthus Lindl, Calycanthaceae. i sp. Japan, Lindl,, 

often placed in Calycanthus. The firs, come out early in the year, 
before the leaves, are very fragrant, and show marked protogyny 
with movement of the sta. 

Chiooooca P. Br. Rubiaceae (ii. 13). 7 sp. trop. Am. 

Chioge&es Salisb. Ericaceae (ll. 5). r sp. E. N. Am., i Japan (cf. 
Epigaea). 
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CMonmeHiie R. Br. Gramineae (i). s sp. Indo-mal. and i Austr. 
(C. €yathop 0 da F. von MuelL, a valuable fodder-grass). 

OMonantiiQs Royen. Oleaceae (i. 3). 2 sp. N. Am., China. C. 

virgimcus Linn, (snowdrop tree) is often grown in shrubberies for 
its firs. 

Cl^tiaaLe DC. Rubiaceae (II. 13). 4 sp. W, Ind. 

diloiiodoza Boiss. Liliaceae (v). 4 sp. Crete and As. Minor. C. 

Lucihae Boiss. (glory of the snow) is a favourite border plant. 

CnUxita Buch.-Ham. Gesneraceae (i). 45 sp. Ceylon, Himal, Indo- 

mal. United with Didymocarpus in Nat. PJi.y under Roettlera. 

O^iironia Linn. Gentianaceae (i. 2). 15 sp. Afi. 

Clilaenaceae. Dicotyledons (Archichl. Parietales). 7 gen. with about 
20 sp. Madag. (p. 158), closely allied to Theaceae. See Nat. PJl. 

Olilidairtlitis Herb. App. Amaryllidaceae (i). 4 sp. S. Am. Sta. with 
lateral appendages (see order). 

Cblora Ren. (Blackstonia'S^Vi^^.'). Gentianaceae (i. 2). 3 sp, Medit., 
Eur. C. perfoliata Linn, (yellow- wort) on chalky soil in Brit. 

Chloranthaceae. Dicotyledons (Archichl. Piperales). 3 gen. with 35 

m sp., trop. and sub-trop. Herbs, shrubs, or trees, ^^^th opp. stip. 
leaves. Firs, small, in spikes or cymes, 5 or unisexual, sometimes 
with sepaloid perianth. Sta. i — 3, united to one another and to the 
ovary. Cpl. i ; ovules few, pendulous, orthotropous. Endosperm 
oily; no perisperm; embryo minute. Chief genera: Chloranthus, 
Hedyosmum. Placed in Micrembryae by Benth.- Hooker, in Poly- 
goniflorae by Warming. 

Chloranthas .Sw. Chloranthaceae 10 sp. E. As., E. Ind. Perianth 
of one leaf, anterior ; the centre sta. has a complete anther, the laterals 
each half an anther (cf. Fumaria). 

Chloris Sw. Gramineae (xi). 40 sp. trop. and warm temp. Several 
are useful pasture-grasses in Austr., &c. 

Chlorogaliun Kunth. Liliaceae (iii). 3 sp. Calif. C. pomeridtanuvt 
Kunth has a large bulb whose inner parts are used as a substitute for 
soap (cf. Saponaria). The outer layers yield a quantity of fibre, used 
for mattresses, &c. 

dlloropliora Gaudich. Moraceae (i). i sp. W. Afr. and i {C. tinetoria 
Gaudich.) trop. Am. The wood of this sp. forms the yellow dye- 
stuff known as fustic. 

CMoropliytum Ker-Gawl. Liliaceae (nr). 50 sp. trop. In C. comasum 

, Baker the infi, is often replaced by a vegetative mode of propagation, 
long shoots developing in the axils of the bracts; these weigh the 
stem down to the .soil and take root there. 

Chloroxylon Rumph. Ru^aceae (vii). i sp. E. Ind., C. Sm^Unia DC,, 
the satin-wood. The timber is largely used m veneering, kc . , as it 
takes a high polish. The tree also yields a resin. [Meliaceae B. & H.] 

Cbolsya H. B. et K. Rutaceae (1). 1 sp. Mexico. 

Cboadiilla (Toum.) Linn. Compositae(xiii). 18 sp. N. temp. 
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Cboripetalae (Warming) = Archichlamydeae. 

Chorispora R. Br. Cruciferae (iv. 19). 12 sp. E. Medit., Cent. As. 

Chorizanthe R. Br. Polygonaceae (i. i). 34 sp. Am. Some possess 

an ochrea, usually absent in this group. Firs, usually single inside 
the involucre (cf. Eriogonum). 

Choiizema Lalnll. Leguminosae (iii. 2). 15 sp. Austr. 

ClirysalidocarpuB H, Wendl. Palmae (iv. 6). i sp. Madag, (C. lutes- 
cens H. Wendl.). Included in Hyophorbe in Nat, Pfl, 

C]ir37Baiitliexnuin (Tourn.) Linn. (incl. Pyrethrum Hall.). Compositae 
(vii). 100 sp. Eur., As., Afr., Am. C, segetum L. (corn -marigold) 
and C. Leucanthemum L. (ox-eye or dog daisy) in Brit. The autumn- 
dowering C., now so fashionable, are cultivated forms of C. indicum 
L. and C. sinense Sabine (China. Japan). As in the Dahlia, all the 
florets have become ligulate. C. Partkt'nium Bemh. (Eur.) is the 
feverfew, a popular remedy against slight fevers ; C. cinerarifolium 
Vis. yields Dalmatian insect powder (dried and powdered firs.), and 
C. 7 'oseum Adam. Persian powder. 

CliryBObalanaceae (Warming) = Rosaceae (suborder vi). 

ChrysobalanuB Linn. Rosaceae (vi. 13). 3 sp. W. Afr., Am. The 

style is basal, so that the fir. is slightly zygomorphic. C. Icaco L. is 
the Coco plum, whose fruit is eaten in the W. Ind. 

Chrysocoma Linn. Compositae (iii). 8 sp. S. Afr. (For C. Linosyris 
L. see Aster.) 

Chrysoffonum Linn. Compositae (v). i sp. E. X. Am. 

ClirysophyUuin Linn. Sapotaceae (j). 60 sp. trop., esp. Am. Several 
serial buds are formed in each leaf-axil in some sp., and the unde- 
veloped ones subsequently give rise to firs, borne on the old wood 
(p. 167). C. Cnintto L. is the star-apple, cultivated in the W. Ind. 
for its edible fruit. 

Clirysopsis Ell. Compositae (iii). 13 sp. XV Am. 

Chrysosplenium Tourn. Saxifragaceae (i). 40 sp. N. temp. 2 in 

Brit. (g«dden saxifrage). Small herbs with rhizomes bearing both 
vegetative and flowering shoots. Infl. cymose. The small greenish 
flrs. are perigynous and apetalous ; they are homogamous and visited 
by various small insects. Cf. Adoxa 

Chuquirag^a Juss. Compositae (xii). 40 sp. S. Am. In each leaf- 
axil are thorn>, probably representing the leaves of an undeveloped 
axillary shoot ; above them is a normal branch. 

Chusquea Kunth. Gramineae (Xiii). 35 sp. Am. Like Bambusa. 

CliFBis Lindl. Oichidaceae (15). 6 sp. trop. Am. Epiphytes. 

Cibotium Kaulf. = Dicksonia L’H^rit. 

Cicendia Adans. Gentianaceae (i. 2). i sp., C, ptiHl la Griseb., S. W. 
Eur. (incl. Channel Is.). [For C * JiUformis Delarb. see Microcala.] 

Cicer (Tourn.) Linn. Leguminosae (iii. 9). 14 sp. W. As., Medit. 

Accessory buds occur in the leaf-axils in some sp. C, arietifmm L. is 
the chick-pea or gram, largely cultivated for food in S. Eur. and India. 
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Cicborium (Tourn.) Linn. Compositae (xrii). 8 sp, Medit., Eur. C. 
Intybus L., the chicory, occurs in Brit, The roots, roasted and 
ground, are mixed with coffee. C. Endima L. is the endive, used as 
a pot-herb. The leaves are partly blanched by tying them together. 

Cdcnta (Toum.) Linn. Umbelliferae (5). 6 sp. N. Hemisph. C. virosa 
L. (cow-bane or water-hemlock) in Brit. Highly poisonous. 

Cimicifdga Linn. Ranunailaceae (2). 9 sp. N. temp. C, foetida L. 

(bugbane, Eur.) is used as a preventive against vermin. The root of 
C. racmtosa Nutt, (black snake-root, N. Am.) is used as an emetic 
in Am. United to Actaea in Nat, jyi. 

Cinchona Linn. Rubiaceae (i. 4)- 40 sp. Andes. Large trees with 

handsome firs., heterostyfed in some sp. The genus is of great 
importance as the source of Peruvian baik, one of the most valuable 
drugs. Its efficac}^ in fevers &c. depends upon the presence in it of 
the alkaloids quinine, cinchonidine, &c. The tree used to be cut down 
to obtain the bark and there was great danger of its extinction (cf. 
Palaquium) until its cultivation w'as started on a large scale in the 
government plantations in India. Several sp. are used, e.g. C. Ca/t- 
saya Wedd. (yellow bark and some of the crown bark), C. cordtfolta 
Mutis (Cartagena bark), C. officinalis L. [condaminea Humb. ] (crow n 
or brown Peru bark), C. succiruhra Pav. (red Peru bark). The yield 
of alkaloid is increased by vrrapping round the stem with moss after 
removal of part of the bark ; the second bark contains more than the 
first. [See Mueller, Select Extratrop, Plants. ] 

Cineraria Linn. Compositae (viii). 25 sp. S. Afr. Many su. of 
Senecio are often included in this genus. 

Cinnaxnodendron Endl. Canellaceae. 3 sp. Brazil, W. Ind. 

dnnamomum (Toum.) Linn. Lauraceae (i). 40 sp. S. E. As. The 

young leaves are often red in colour (p. 167). For floral diagram t\:c. 
see order. C. zeylanicum Nees. (Ceylon) is the cinnamon tree. The 
spice is the bark of the young twdgs. C, Cassia Blurne (China, Japan) 
yields Cassia bark, often used to adulterate cinnamon. Its flower- 
buds are also used as a spice (cf. Eugenia). C, Camphora T. Nees 
& Eberm. (China, Japan) is the Camphor tree. The wood is heated 
with water and the camphor volatilises and is collected on straw. 

Cixmamosina Baill. Canellaceae. 1 sp. Madag. 

CiTcaea. Toum. Oru^raceae (viif). 7 sp. N. temp, and arctic. 2 in 
Brit, {enchanters nightshade). Fir. dimerous throughout with one 
whorl of sta. Fertilisation method like that of Veronica. F ruit hooked. 

Cirrhopetalnin Lindl. Orchidaceae (22). 30 sp. trop. As., Austr., 

Mascarenes. 

CirslTim (Toum.) Adans. = Cnicus Tourn. 

Cissampelos Linn. Menispermaceae. About 70 sp. trop. The infl. 
is cymose. The ? flr. has a vary peculiar zygomorphic structure; 
there is only one cpl., with one sepal and two petals at one side of it. 
The petals are often united. 
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Cissiis Linn. = Vitis Tourn. 

Cistaceae. Dicotyledons (Archichl. Parietales). 4 gen. with 160 sp. 
They grow in dry sunny places, especially on chalky or sandy soil. 
3 sp. in S. Am., the rest N. temp. (esp. Medit.). Shrubs and herbs 
with opp. leaves, often inroUed (cf. Ericaceae), with or without 
stipules. Glandular hairs are usually present. Firs, solitary or in 
cymose infl., $ , regular. K 5, the two outer ones usually smaller than 
the inner (they have sometimes been regarded as bracteoles, but these 
organs are found lower down) ; C 5 or 3 or o, convolute (the petals 
overlap to right or left according as the 3 inner sepals overlap to left 
or right respectively) ; A 00 on a sub-ovarial disc (sta. developed in 
descending order) ; Q (5 — 10 or 3) i-loc. with parietal (often pro- 
jecting) placentae. Ovules ac or 2 on each, ascending, orthotropous. 
Styles free. Capsule loculicidal. Endosperm; curved embryo. 
Genera: Cistus (ovules oc, capsule 5*valved), Helianthemum (do., 
3-valved), Hudsonia (ovules 2, pets. 5), Lechea (ovules 2, pets. 3 or o). 
Placed in Parietales by Benth,- Hooker, in Cistiflorae by Warming. 

Cistillorae (Warming). The 10th cohort of Choripeialae (p. 146). 

Cistineae (Benth. - Hooker) =rCistaceae. 

Cistus (Toum,) Linn. Cistaceae. 30 sp. Medit. C. creticus L. and 
C. ladaniferus L. yield the resin ladanum (not to be confused with 
laudanum), obtained by whipping the leaves with leather thong^. 
The drug was largely used in the plague and in nervous diseases, but 
is now little employed. Many sp. are favourite shrubs (gum -cistus). 

Cltliarexyluin Mill Verbenaceae (ii). 20 sp. trop. Am. The com- 

mon name fiddle- wood i.s a corruption of Bois-fidele. 

Citriobatus A. Cunn. Pittosporaceae. 2 sp. S. W. Austr. 

CitruUus Forsk. Cucurbitaceae (ill). 4 sp. Afr. , Medit., As. C. 
vulgaris Schrad. is the w'ater-melon. C. Colocynthis Schrad, the 
colocynth, whose fruit furnishes the cathartic drug of the same name. 

Citrus Linn. Rutaceae (x). 30 sp. trop. Old World. Shrubs and 

trees with usually simple leaves, which show a joint at the meeting 
place of blade and stalk, indicating their derivation from compound 
leaves like those of most of the order (cf. Berberis). Axillary thorns 
occur in some sp ( = metamorphosi^d leaves of the branch shoot). 
Firs, in corymbs, 9 . K and C 4 — 8. Sta. oc in irregular bundles, 
corresponding to an outer whorl only. Cpls. oo (6 or more), sjmcar- 
pous, A second whorl sometimes appears. Frt. a berry with leather}* 
epicarp. The flesh is made up of large cells which glow out from 
the inner layer of the pericarp. 

Many sp. are cultivated in warm countries, for their fruit. C. 
Medial L., the citron, is the parent sp. of several varieties, var. 
Ltmonum thv lemon, var. aei^a the lime, var. Limctta the sweet lime. 
C. Aurantium L. is the orange, with its vaiieties Bergamia^ the 
Bergamot orange (from which the perfume is obtained), and Bigaradia 
the Seville or bitter orange. C. decumana Murr. is the shaddock. 

7—2 
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For details see De Cand oilers Orig, of Cult, Pits, p. 176, or Treas, of 
Bot, 

dadinm P. Br. Cyperaceae (11). 40 sp. trop. and temp., esp Austr, 
C, Mariscus R. Br. (germanicum Schrad.), the only Brit, sp., is still 
abundant in Wicken Fen near Cambridge (the only bit of true fen 
now left), where it is cut as a crop. Formerly it abounded in the 
Fens and “was largely used for lighting fires at Cambridge and other 
places'* (Babington). 

dadrastis Rafin. Leguminosae (111. i). i sp. Japan «S:c., and i sp. E. 
N. Am. (cf. Epigaea). The wood of the latter (C. tUutoria Rafin., 
the yellow- wood) jnelds a yellow dye. 

Claoxylon A. Juss. EuphorBiaceae (A. ii. 2). 40 sp. trop. Old World. 

Clarkia Pursh. Onagraceae (iv). 5 sp. W. N. Am. Favourite border 
plants. Mechanism of fir. as in Epilobium. 

Clausena Burm. f. Rutaceae (x). 15 sp. trop. Afr., Ind., Austr. 

davlja Ruiz et Pav. Myrsinaceae (i). 22 sp. trop. Am. Trees of 

palm-like habit (p. 165), often with firs, on the old wood (p. 167). 

Cla3rtonia Gronov. ex Linn. Portulacaceae. 20 sp. N. temp, and 
arctic. Two have become naturalised in Brit. There are no stipules. 
Firs, in sympodial cymes. Before pollination the flower-stalk is 
erect; the flr. is protandrous, with outward movement of the sta. 
after dehiscence. Honey, .secreted at the base of each petal, is acces- 
sible to short-tongued insects. After pollination, the stalk bends 
downwards through 180°, to return once more to the erect position 
when the fruit is ripe. The capsule contains 3 seeds and splits into 
3 valves, the seeds lying across the lines of splitting. The inner 
surfaces of the valves contract as they dry and shoot out the seeds (cf. 
Buxus, Viola; fig. in Ami. of Bot. 1892). 

Clematis Dill, ex Linn. (incl. Atragem L.). Ranunculaceae (3). 170 

sp. cosmop. C. vitalba L. (traveller’s joy) in Brit. Mostly climbing 
shrubs with opp., usually compound, leaves. The lower sides of the 
petioles are sensitive to contact. The petiole bends once round the 
supporting object, then thickens and becomes lignified (see p. 177). 
Firs, in c)Tnes; calyx coloured; no petals or honey secretion. The 
style often remains persistent upon the fruit and becomes hairy, thus 
forming a mechanism for wind-distribution. 

Cleome Linn. Capparidaceae (i). 90 sp. trop. and warm temp. The 

disc is usually more developed on the posterior side and may bear 
scales. The gynophore vanes much in length. In C. heptaphylla 
L. (?) there are two round shiny outgrowths at the base of the upper 
petals ; these look like honey drops even when not secreting, and may 
be compared with the “sham-honey” drops of Lopezia. The floral 
mechanism of C. requires investigation, 

Clerodendron Linn. Verbenaceae <lv). 90 sp. trop. and warm temp. 

C, Thompsonae Balf. is a favourite hot-house plant. It has a red 
calyx and white corolla. The sta. project so as to form the landing 
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place for insects, and when they are ripe the style is bent down. 
Afterwards the sta. roll up and the style takes their place. C. fisUi- 
losum Becc. has hollow intemodes inhabited by ants (see Cecropia 
and Myrmecodia). 

Clethra Gronov, Clethraceae. *25 sp. Canaries, N. Am., E. As. 

Cletltraceae. Dicotyledons (S3mrpet. Ericales). An order composed 
of the single genus Clethra, often considered, e,g. by Benth. -Hooker, 
as an anomalous member of Ericaceae. Shrubs and trees with alter- 
nate leaves; firs, in racemes or panicles, without bracUoks^ 5 , regular. 
^ O' polypeialous \ A 5 + 5, hypogynous; no disc. Anthers bent 
outwards in bud : pollen in single grains. Ovary 3-I0C.; style with 3 
stigmas. Capsular fruit. Seed with endosperm. The characters 
given in italics are those in which C. differ from Ericaceae, and taken 
together fairly justify the separation. 

Cliantlius Banks et Soland. {Donia Don.) Leguminosae (ill. 6). 2 

sp. Austr., N. Z. Favourite greenhouse plants. 

CUdexnia D. Don. Melastumaceae (i). 100 sp. trop. Am. 

Cliffortia Linn. RoNaceae (iii. 9). 40 sp. S* Afr. 

CUnopodium Linn. =Calamintha Tourn. 

Clintonia Dougl. = Downingia Torr. 

Clitoria Linn. Leguminosae (rii. 10). 30 sp. trop. and sub-trop. The 
firs, are inverted and the essential organs therefore touch the insect's 
back, if it alight on the standard. 

Cllyla Lindl. Amaryllidaceae (i). 5 sp. Cape Col. 

Clusia Linn. Guttiferae (iv). 80 sp. trop. and sub-trop. Am. They 

are mostly climbing epiphytes, clasjnng the host by anastomosing 
aerial roots, and frequently strangling it altogether (cf. Ficus Beu- 
jamina^ See.). The fleshy fruit is probably carried from tree to tree by 
birds. 

Clusiaceae (Warming) = Guttiferae. 

ClU3rtia Linn. Euphorbiaceae (A. ii. 5). 28 sp. Afr. 

Clypeola Linn. Cruciferae (iv. 17). 12 sp. Medit. 

Cneoraceae. Dicotyledons (Archichl. Geraniales). Only genus Cneo- 
runi. Placed in Simarubaceae by Ben th, -Hooker. Nearly allied to 
Zygophyllaceae, but separated because they have only one whorl of 
sta. with no ligules, and have no stipules, but possess oil-glands in 
the leave.s. 

Cneomm Linn. Cneoraceae. 12 sp. Medit., Canaries. 

Cnestis Juss. Connaraceae. 9 sp. trop. Afr., As. 

Cnious Linn, [inch Cirsium (Toum.) Adans.]. Compositae (xr). 120 
sp. N. Hemisph. Several in Brit, (thistles). The genus is much con- 
fused with Carduus. 

Cobaea Cav. Polemoniaceae. 6 sp. trop. Am. C. scandens Cav. is a 
favourite greenhouse climber of very rapid growth. It climbs by aid 
of tendrils (leaf-structures) w^hich are much branched, the branches 
ending in sharp hooks. The tendril nutates with great rapidity and 
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is highly sensitive to contact (as may be seen by rubbing one side and 
watching it for 5 minutes) ; the hooks prevent the nutation from 
^^Iragging away a branch before it has had time to clasp its support 
(Darwin, Climbers, p. 106). The flr. presents interesting features. 
The closed bud stands erect on an erect stalk, but when it is going to 
open, the tip of the stalk bends over. The flower is very pro- 
tandrous with movement of sta. and styles. At first it is greenish 
with an unpleasant smell, thus presenting the characters of a fly* 
flower (p. 97), but afterwards it becomes purple with a pleasant 
honey-like smell (bee-flower). Afterwards the stalk goes through 
several contortions (cf. Linari^, and see Scholtz in Cohn’s Bei- 
trage, vi). 

Coccinia Wight et Am. Cucurbitaceae (iv). 14 sp. trop. As., Afr. 

The fruit of C. indica W. and A. is largely eaten as a vegetable 
in India. 

Coccocypselum P. Br. Rubiaceae (i. 7). 8 sp. trop. Am. Hetero- 

sty led. 

Ct/ocoloha Linn. Polygonaceae (ill. 5). 125 sp. trop. and sub-trop. 

C. uvifef‘a L., and others, produce edible fruit For C. platyclada 
F. Muell. see Muehlenbeckia. 

CocculuB DC. Menispermaceae. About 25 sp. trop. and sub-trop. 
[The grains known as Cocculus are those of Anamirta.] 

CocUeaxia Tourn. (inch lonopsidtum DC., and Kernera Medic.). 
Cruciferae (li. 6). 21 sp. Eur., As. Minor. C. officinalis Linn, 

(scurvy-grass) occurs in Brit, in various forms with more or less 
fleshy leaves, chiefly at the sea -side and on Mts. (p. 189); other sp. 
also occur, including C. Armoracia L. (horse-radish) as an escape. 
The thick root of this sp. is esteemed as a condiment. 

Cochliostema Lem. Commelinaceae. i sp. Ecuador, C odorcUisstma 
Lem., a favourite greenhouse plant. The filaments of the fertile 
sta. develope both laterally and beyond the anthers into large wings. 
Anther-loculi spiral. See Nat. Pfl., or Masters in Linn, Soc. 
Journ, XIII. 

€k>clil08pennti2n Kunth, Bixaceae. 13 sp. trop. Mostly xerophytes; 
some have stout tuberous underground stems ; many drop their leaves 
in the dry season (p. 182). 

Cocos Linn. Palmae (iv, 7). 30 sp. trop. S. Am., W, Ind. C. nuct- 

fera L. (cocoa-nut palm) in all trop. countries, and largely cultivated. 
It grows especially well close to the sea and its fhiit is capable of 
floating long distances uninjured, hence it forms a characteristic 
feature in the islands of the Pacific (p. 199). It is a tall palm with 
pinnate leaves and dense moncecious infl. The fruit is one-seeded. 
The outer layer of the pericarp is fibrous^ the inner extremely hard 
(the shell of the cocoa-nut as sold in shops). At the base are three 
marks, corresponding to the three loculi of the ovary, two of which 
have become obliterated. Under one of these marks is the embryo. 
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The testa is thin and is lined with white endosperm, enclosing a 
large cavity, partly filled with a milky fluid which serves as a water* 
supply in germination. The uses of this palm are many ; it furnishes 
many of the necessaries of existence to the natives of tropical regions — 
edible fruit, palm wine (cf. Borassus), sugar (cf. Arenga), leaves for 
thatching, palm-cabbages (the young bud cut out of the top of the 
tree), &c. The fibre (coir) of the pericarp is used in many ways — in 
making cocoa-nut matting, cables, brushes, &c. Codoa-nut oil is 
obtained from the endosperm; by pressure it is separated into a 
solid part (stearine, used for candles) and a liquid (oleine); the re- 
mains of the endosperm (cocoa-nut cake) are used in cattle-feeding. 
The outer wood of the tree is hard (porcupine wood) and is used in 
making ornaments, «S:c. 

Oodiaeum A. Juss. Euphorbiaceae (A. ii. 5). 4 sp. Polynes., Austr. 

C, variegahim Blurae is often cultivated in greenhouses for its curious 
leaves; some are twisted, some have two blades separated by a length 
of petiole. 

CodonopslB Wall. Campanulaceae (i. 1). 13 sp. As. 

Coelebog3me J. Sm. = Alchornea Sw. 

Coelia Lindl. Orchidaceae (13). 5 sp. trop. Am. 

Coeloglossum Hartm. =Hal>enaria Willd. [C. {H.) vtride Hartm.] 

Coelogyne Lindl. Orchidaceae (7). 50 sp. Indo.-mal. 

Coffea Linn. Rubiaceae (li. 14). a? sp. trop. Old World. C. ara^ica 
L. is the coffee plant, largely cultivated in the tropics. It is a shade- 
loving plant, and is cultivated in the shade of larger trees. The firuit 
resembles a cherry in appearance; it is a 2 -seeded drupe. The pulp 
and the endocarp are mechanically removed. The seed (“coffee- 
bean ”) has a deep groove on the ventral side. By soaking it in water 
the endosperm may be softened and the embryo dissected out. The 
plant is subject to the attacks of many insects and fungi; one of 
the latter {Hemikia zuistattix) was the cause of the ruin of the coffee 
industry of Ceylon. [See Haberlandt’s Tropenreisey p. 244.] 

Coix Linn. Gramineae (l). 4 sp. India, China. The best known is 

C. Lackryma L., Jpb’s tears. It is distinguished by the curious 
inverted pear-shaped body at the base of each infi. This is the 
sheath of the bract of the infl., hollowed out and containing the 
I -flowered % spikelet; the cf spikelets project beyond the mouth. 
It is cultivated for food in the Himal., and used in medicine in 
China. 

Cola Schott et Endl. Sterculiaceae. 14 sp. Afr. The seeds of C. a^u- 
mitmta S. et E. are the Kola nuts, largely used by the negroes as a 
condiment ; they contain much caffeine and confer the power of sustain- 
ing fatigue (cf. Erythroxylon). 

Colchicaoeae (Warming) = Liliaceae (sub-order I). 

Colchiortm Linn. Liliaceae (i). 30 sp. Eur., W. As., N, Afr. C. a«- 
tumnale L., autumn crocus or meadow saffron, in Brit. Below the 
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soil is a large corm (fig. and description in most text-books). In 
autumn the fir. appears, projecting out of the soil. The perianth 
tube is long and the ovary remains below the ground, where it is 
protected from cold, &c. The fir. is visited by bees, and is proto- 
gynous. In the spring the leaves appear and at the same time the 
capsule is brought above ground by the lengthening of its stalk. The 
seeds and corms are used in medicine as a remedy in gout. 

Coleonema Bartl. et Wendl. Rutaceae (iv). 4 sp. S. Afr. 

Coleus Lour. Labiatae (vii). 60 sp. trop. (exc. Am.). Several 
hybrid forms, with variegated and coloured leaves, are in cultivation. 

CoUetia Comm. Rhamnaceae. <.13 sp. S. Am. The habit is very 
peculiar; in each axil are two serial buds, of which the upper gives 
rise to a triangular thorn, while the lower forms flr&. or a branch of 
unlimited growth. 

Collinsia Nutt. Scrophulariaceae (ii. 6). 17 sp. N. Am., often culti- 

vated as border-plants. The fir. exhibits a close resemblance, both 
in shape and mechanism, to that of many Leguminosae. 

CUflloxuia Nutt. Polemoniaceae. 18 sp. N. \V. Am. and Chili. The 
seed coat has an outer covering of cells with mucilaginous walls w’hich 
sw’ell rapidly when wetted, thus anchoring the seed to a suitable 
place for germination (cf. Brassica, Linum, ic.). 

Colocasia Schott. Araceae (vi). 6 sp. E. Ind. Tuberous herbs 01 

small shrubs. Monoecious. Sta. in .synandria. C. aniitjuonnu 
Schott, the Taro or Tania, is largely cultivated in the tropics lor it> 
rhizomes, which when boiled lose their poisonous nature and foim a 
valuable food stuff. 

Columellia Ruiz et Pav. Columelliaceae. 2 sp. Peru, Ecuador. Shrubs 
with evergreen opp. exstip. leaves. Firs, in cymes, ^ , nearly regular. 
^ 5 > C(5), A 2. Sta. short and thici^with irregular broad connective 
and I twisted pollen sac. No disc. G (2), imperfectly 2-loc. Ovules 
00 , anatropous. Style short and thick wuth broad 2 — 4-lobed stigma. 
Capsule, enclosed in calyx. Endosperm. 

Columelliaceae. Dicotyledons (Sympet. Tubiflorae). Only genus Co- 
lumellia (g.v.). This order represents an old^and now isolated type 
(p. 129) and has been placed in many positions in the natural system. 
It is placed in Personales by Bentb.- Hooker. 

Colnmnea Linn. Gesneraceae (i) 70 sp. trop. Am, Several are 

climbers and epiphytes. Anisophylly is frequent (p. 38). 

Colmxmiferae (Warming). The 12th cohort of Choripetalae (p. 146). 

Colutea (Tourn.) Linn. Leguminosae (iii. 6). lo sp. S. Eur. to 
Himal. ( 7 . arborescens (L. biadder-senna) is frequently cultivated. 
Its leaves have similar properties to those of senna (Cassia) and 
are used to adulterate the latter. 1 he pods are inflated and burst on 
being squeezed. They may break off and blow about and thus .scatter 
the seeds, or may catch the wdnd while still on the plant, and jerk 
out the seeds as they sway. 
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Comarum Linn. = Potentilla Linn. (C. paliistre L. = P. Com.). 

Combretaceae. Dicotyledons (Archichl. Myrtiflorae). i6 gen. with 
240 sp. trop. and sii1>trop. Trees and shrubs with alt. or opp. simple 
leaves and no stipules. Many are climbers, some twining, some with 
hooks formed of the persistent bases of the petioles. Firs, usually 
sessile in racemose infls., § , regular. Typical formula ; K 5, C 5, 
-^5 + 5* Ovary inferior, i-loc. ; ovules 2—5, anatropous, pendulous. 
Style simple. There is a disc on the summit of the ovary, sometimes with 
various outgrowths. Fruit dry, i-seeded, often winged at the angles. 
Seed exalbuminous ; cotyledons usually twdsted spirally. See Nat, 
PJI, for details. Chief genera : Terminalia, Combretuin, Quisqualis. 
Placed in Myrtales by Benth.- Hooker, in Myrtiflorae by Warming. 

Combretum Linn. Combretaceae. 125 sp. trop. and sub-trop., exc. 
Austr. and Polynes. The fruit of C. butyrosum Tab (trop. Afr. ) yields 
a butter-like substance known in CaflFraria as Chiquito, and used by 
the natives in place of butter. 

CommeHna Linn. Conimelinaceae. About 90 sp. trop. C. codestis 
Willd. is often cultivated. The rhizome of some sp. Is edible. The 
chief interest centres in the flr., where there is division of labour 
between the sta. (cf. Ileeria). The flr. stands out horizontally and 
the sta. and style project beyond the corolla. The upper 3 sta. 
(in many sp.) are almost sterile, but the lobes are juicy. The two 
lateral lower sta. and the median one are fully fertile, the latter 
bending up so that the anther is op|X)site the centre of the flr. Bees 
visiting the flr. alight on the lower petals; in so doing they touch the 
stigma, and are dusted by the tw^o lower lateral anthers; they then 
collect pollen from the median anther, and often climb higher up and 
pierce the upper anthers for honey. In some sp. self-fertilisation 
occurs as the style and sta. crumple up in withering. [See Macleod 
in Bot. faarb.^ Gent, ii. 1890.] C. benghalensis L. has subterranean 
cleistogamic firs, (see A a/, Pfl), 

Comineliiiaceae. Monocotyledons (Farinosae). 25 gen. with 300 sp., 
mostly trop. and sub-trop. Herbs wdth jointed stems and alt. sheathing 
leaves. Infl. usually a cincinnus of the type seen in Boraginaceae. 
Flr. 5 , usually regular, commonly blue. The typical formula is K 3, 
C 3, A 3 4- 3, 0(3), but some of the sta. are commonly absent or 
staminodial. Calyx and corolla differ in colour and texture. Ovary 
3*loc., with a few orthotropous ovules in each loc. Capsule loculi- 
cidal or indehiscent. Endosperm fleshy; seed often arillate. Chief 
genera : Coramelina, Tradescantia. Placed in Coronarieae by Benth,- 
Hooker, in Enantioblastae by Warming. 

Commersonia Forst. Sterculiaceae. 10 sp. trop. As., Austr. 

Commldendroii Burch. Compositae (iii). 3 sp. St Helena (p. 158). 

Commiphora Jacq. {Balsamode Jtdron Kunlh). Burseraceae. 50 sp. 
trop. As., Afr. C. Afy 7 Tha Engl., and other sp., yield myrrh. The 
resin exudes from the tree and collects in lumps. It is used in 
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medicine and as a component of incense, C. opobalsamum Engl, 
is said to yield the resin known as Balm of Gilead. Other sp. yield 
Bdellium and other resins. 

Cc»il]mrettia Poepp. et Endl. Orchidaceae (28). 4 sp. trop. Am. 

Gompi^tae. Dicotyledons (Sympet. Campanulatae). The largest order 
of flowering plants, comprising about 810 genera, with over iiooo sp. 
— more than io°/o of the total number of sp. of Phanerogams. They 
are distributed over the greater part of the earth. Although so large 
an order, the C. are well marked in their characters and cannot be 
confounded wnth any other order, though they have a superficial 
likeness to Dipsaceae and Calyceraceae. [For a genealogical tree of 
the sympetalous orders with inferior ovary, and their relationships to 
Umbelliferae, &c., see Hock in Bot. Centralbh 51, 1892, p. 233, and 
art. SambucusSl 

Living as they do in almost every conceivable situation, the C. 
present great variety in vegetative habit, often within the boundary 
of a single genus. Of this, Senecio {q.v^ is a noteworthy example. 
Water and marsh plants and climbers are rare in the order, and so 
also are epiphytes. This latter is an interesting point, for the distri- 
bution mechanism of these plants is admirably suited to an epiphytic 
existence, and xerophily is not uncommon in the order (see p. 184). 
Another feature of interest is that the enormous majority of this most 
successful order are herbaceous plants; trees and shrubs are com- 
paratively rare. It is worthy of note that the latter form an important 
feature in the Composite flora of oceanic islands, the reason for which 
is not very obvious (see Wallace’s Islmui Life). 

The leaves are usually alt., frequently radical, opp. in Heliantheae, 
whorled in a few cases, €.g. Zinnia verticillata. Stipules are rarely 
present. The root is usually a tap-root, sometimes tuberous as 
in Dahlia, &c., often thickened like that of a carrot, e.g. Taraxacum, 
Cichorium, &c. For further details of vegetative organs reference 
must be made to individual genera; e.g. Aster, Barnadesia, Beilis, 
Bidens, Cichorium, Dahlia, Espeletia, Gnaphalium, Helianthus, 
Helichrysum, Lactuca, Mutisia, Petasites, Senecio, Silphium, Ta- 
raxacum. &c. 

All the tribes with the exception of Xii and Xiil contain oil- 
passages in the root, stem, Acc. In xiii (Cichorieae), laticiferous 
vessels are present, commonly containing a milky white latex {e,g. 
lettuce, dandelion). 

The infl. is of racemose type, the flrs. being arranged in heads 
{capitula)^ or rarely in spikes. These heads are again arranged in 
many cases into larger infls, — racemes, corymbs, &c., or even into 
compound heads (Echinops, 6rc.). In this last case, however, the 
smaller heads contain only one flr. each. The head is surrounded by 
an involucre of bracts, usually green, which performs for all the flrs. 
of the head the functions that in most plants are performed by the 



COMPOSITAE. 


97 


calices of the individual firs., viz. protection of the bud and of the 
young fruit. The flrs. are arranged upon a common receptacle, 
— the enlarged end of the axis — which may be of various shapes, 
but is most frequently flat, slightly convex or even spindle-shaped. 
The shape and the surface-condition of the receptacle are characters 
of importance in the classification of the order. It may be smooth or 
hairy, &c. ; there may (Helianthus, &c.) or may not (Calendula, &c.) 
be, upon it, scaly bracts belonging to the individual flrs. In Cynareae 
these bracts are divided so as to form numerous bristles. 

In the simplest case the flrs. of a single head are all alike and 5? i 
but there are many deviations from this type. The firs, may be all 
actinomorphic (tubular) or all zygomorphic (ligulate) ; see below. 
Very commonly however, as in the daisy or sunflower, there is a 
distinction into a tl/Si of actinomorphic flrs., and a marginal raj^ of 
zygomorphic flrs. Or, as in Centaurea sp. the outer florets may 
be actinomorphic but different in size from the central ones. The 
number of ray-florets varies in different sp., but always according 
to definite rules (see p. izi). 

The distribution of sexes among the flrs. of a head is another 
feature which varies much (for details see Hildebrand, GeschUchter- 
rertkeilung bei den C., or Muller, Fert. of Fir si). The most common 
case is gynomonoecism, the ray-florets being ? , the disc 5 . This 
would appear to be a mere correlation due to exigencies of nutrition, 
and not an “adaptation*' (see p. 150); it can hardly be looked upon 
as advantageous in the direction of cross-fertilisation, in view of the 
fact that in many sp. the ray-florets are rarely fertilised at all. It 
seems probable that the extra material in the large corolla is supplied 
at the expense of the andrceceum. The very large ray-florets of 
Centaurea sp. and others are completely sterile (cf. Hydrangea, 
Viburnum, &c.). Other interesting sex -distributions are found in 
Tussilago, Petasites, &c. (y.z'.). 

The flower is fully epigynous, usually 5«merous. The calyx is 
absent in Ambrosia and its allies, Siegesbeckia, 

&c. ; in some cases it appears only as a slightly 
5-lobed rim upon the top of the inferior 
ovary (cf. Rubiaceaeand Umbeliiferae); usually 
it takes the form of hairs or bristles — the pap- 
pus — and enlarges after fertilisation into a 
parachute (Dandelion) or into hooked bristles 
(Bidens) to aid in distribution (see below). 

Corolla (5), valvate in bud. It may be acti- 
nomorphic (tubular) or zygomorphic. Of the 
latter form there are two varieties, labiate Floral Diagrm of 
Oippedj and ligulate (strap-shaped). The EUdiirry" ffe 

latter term, strictly speaking, should be applied small outer lines repre- 
to those corollas which are strap-shaped in form pappus-bristles. 
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with 5 teeth at the end representing the petals^ but is usually also 
given to those lipped forms where the lower lip is strap-shaped 
and ends in 3 teeth. Sta. 5, epipetalous with short filaments, 
alternating with the petals. Anthers introrse, cohering by their 
edges {syn^^enesious)^ forming a tube around the style (cf. Lobelia). 
Ovary inferior, of (2) cpls., with a simple style that forks at the end 
into two stigmas, an anterior and a posterior (see diagram). The 
construction of the style and stigma is of importance in the classifica- 
tion of the order. There is often a brush of hairs on the style below 
the stigmas. Only the inner (upper) surfaces of the stigmas are as a 
rule receptive to pollen. Ovary i-loc. with i erect, basal, anatropoiis 
ovule, which gives an exalbunpnous seed with straight embr^'o, en- 
closed in the dry indehiscent pericarp. This fruit is usually termed . 
an achene, but of course is, if one adheres strictly to the usual defini- 
tions, a pseudo-nut, as its pericarp is partly of axial nature, and theie 
is more than one cpl. It is often crowned with a pappus (see 
below). 

Natural Histoyy of the Flo^oer. Being massed together in heads, 
the individual firs, may be, and usually are, comparatively very small. 
By this means this advantage is gained that a single in>ect \isitor 
may fertilise many firs, in a short time without having to fly from one 
to the other, while at the same time there is no loss of conspicuou's- 
ness, and of course a considerable saving of corolla-material, Csc. 
The various sex-distributions occurring in the order have been men- 
tioned above. Coming now to the mechanism of the individual fir., 
we find, throughout the order, the same type, the differences between 
the different genera being in slight and unimportant details. The 
mechanism itself is simple, but effective. Honey is secreted by a 
ring-shaped nectary round the base of the style, and is protected from 
rain and from short -lipped insects by the tube of the corolla. The 
depth of the tube varies within faiily wide limits, hut is never so 
small as to permit the shortest-lipped insects to obtain the honey. 
As an order the C. all belong to Muller’s floral class B' (see p. fi8j, 
but there is considerable variety in the depth of tube <kc., and 
therefore also in the com|x>sition of the group of visiting insects 
to each. Thus the long-tubed purple-flowered Centaureas <btc. aic 
mainly visited by bees and i^^pfiloptera, while the short -tubed yellow 
Leontodons or white Achilleas are visited mainly by flies (see Muller’s 
Fert. of Firs, y or Ann, of Lot, June 1895), 

At the time when the fir. opens, the style, with its stigmas tightly 
closed against one another, is comparatively short, reaching up to, or 
projecting a small distance into, the anther tube. The pollen is shed 
into this and as the style grows it presses the pollen little by little 
out at the upper end of the tube where it will come into contact with 
visiting insects. At last the style itself emerges and the stigmas 
separate. The flr. is now in its female stage- hifially, in a great 
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many cases, the stigmas curl so far back that they touch the pollen 
upon their own style, so that every fir. is certain to set seed, even 
though it be by self-fertilisation. In a few cases, e.g. Senecio vul- 
garis^ insect visitors are very rare, and the fir. depends entirely on 
self-fertilisation. The mechanism is about the simplest and most perfect 
that exists for attaining the desired ends. A striking contrast is seen 
in the orchids. Here we have bizarre flowers with most elaborate 
mechanisms, which yet so rarely effect their purpose that an enormous 
number of seeds have to be developed in every capsule ; .in the C. 
on the other hand, we have a simple mechanism, yet so effective 
that the number of seeds can be reduced to one. An interesting 
modification of the mechanism is found in Cynareae (see Centaurea) 
where the stamens are irritable. See also Artemisia (wind-fertilised). 

The involucral bracts, or ray-florets, or both, often close up over 
the central flrs. in cold or wet weather, thus protecting the flrs. 

Natural History of the Fruit. The ripening fruit-head is gene- 
r.ally protected from injury by the involucral bracts, which bend 
inwards over it, perfonning the function of a calyx. The calices 
of the individual firs, are thus rendered useless in this respect and are, 
in most C., used for purposes of distribution of the fruit. In the 
majority of cases, the calyx, after the fertilisation of the flr., grows 
into the familiar pappus, as seen in dandelions or thistles. This 
is usually composed of fine hairs, often branched, but in some cases, 
Achyrachaena, is leafy and membranous. The hairs are hygroscopic 
and spread out m dry air; this helps in many cases to lever the fruits 
off the receptacle. In Bidens and others the pappus is formed of 
>toiU barbed bristles, serving to cause the fruit to adhere to animals. 
In --Vretium the involucral bracts become hooked at the tips and cling to 
animals. In Xanthium the receptacle is provided with hooks. In Sieges- 
beckia the bracts are sticky. A few genera, e.g. Helianthus, Beilis, &c., 
have no special arrangements at all, and the fruits remain upon the 
common receptacle till jerked off by wind or otherwise. [For other 
points and for details see genera, and Taliew in Bot. C/ntr. 63, 
p. 330.] 

General Considerations. The C. are generally regarded as occupy- 
ing the highest position in the Vegetable Kingdom, and are certainly 
about the most dominant and aggressive order that it contains. Some 
of the genera, Hieracium, vary so much as almost to defy classi- 
fication. The success of the order may be put down perhaps to the 
concurrence of several useful peculiarities, viz, 

{i) the ma.ssing of the firs, in heads, surrounded by involucral 
bracts : from this there results ^ 

(«) greater conspicuousness, especially when ray- florets are 
devel*.>ped ; (d) a saving of material in the corollas, &c. ; 
(r) the fact that one insect visitor may fertilise many flrs. in a 
short time without having to fly from one to another: 
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(a) the very simple and effective floral mechanism, which ensures 
(d) protection of honey and pollen ; (<?) exclusion of the very 
short-lipped (allotropous) insects, but not too great specialisa- 
tion for a very narrow circle of visitors; (/) prevention of 
self- and chance of cross-fertilisation till the last possible 
moment ; {g) certainty of self-fertilisation if the cross fails ; 

{3) the use of the calices of individual flrs. for purposes of seed- 

distribution, and the very perfect character of the mechanism. 

Taking together all these considerations, and comparing them 
with the features of rival orders, €,g. Cruciferae, Gramineae, Rubia- 
ceae, Leguminosae, none of which have so perfect an “outht,” it is 
not surprising that the Compo^itae have been so successful. 

Econojfiic uses. The C. furnish but few useful plants (other than 
border or greenhouse plants). See Lactiica, Cichorium, Cynara, 
Helianthus, Carthamus, Chrysanthemum, Tanacetum, 6cc. 

Classification and chief genera (after Hoffmann). As might be 
expected from what has been said in the last paragraph, and from 
what we see in other large and dominant orders such as Cruciferae, 

0 Umbelliferae, &€., the classification of the C. and the determination of 
their genera is a matter of no small difficulty. For the purposes of 
this work it would be useless to enter into details ; we shall therefore 
give only the primary groupings and their chief genera. [There are 
several exceptions to the characters given below.] 

[Abbreviations: cap. = capitulum; tub. = tubular ; lig. = ligulate ; 
homc^. =flrs. in head all similar as to sex; heterog. = flrs. of different 
sex in one head, e.g. ray % and disc 5 .] 

A. TUBULIFLORAE. Firs, of disc not ligulate. No latex. 

I. Vernonieae (cap. homog. ; flrs. tub., never yellow; anthers 
arrow-shaped at base, pointed or rarely tailed, with 
filaments inserted high above the base; stigmas semi- 
cylindrical, long, pointed, hairy outside) ; stigmatic 
papillae all over inner surface : Vernonia. 

LI. Eupatorieae (cap. homog.; firs, tub., never pure yellow ; 
anthers blunt at base, with filaments inserted at base; 
stigmas long, but blunt or flattened at tip, with very 
short hairs; stigmatic papillae in marginal ro\^s); Age- 
ratum, Eupatorium, Mikania. 

III. Astereae (cap. heterog. or homog. , all or only central flrs. 

tub. ; anthers as in II ; stigmas flattened with marginal 
rows of papillae, and terminal hairy unreceptive por- 
tions) : Solidago, Beilis, Aster, Erigeron, Baccharis. 

IV. Inuleae (as IV ; corolla in tub, Bry, with 4 — 5-toothed 

limb; anthers tailed at base; styles various): Filago, 
Antennaria, Gnaphalium, Helichrysum, Inula. 

V. Helianiheae (style with crown of long hairs above the 

division; anthers usually rounded at base with basal ly 
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inserted filaments; corolla of disc firs- actinomorphic ; 
pappus not hairy ; involucral bracts not membranous at 
margins; receptacle with scaly bracts): Espeletia, 
Silphium, Xanthium, Zinnia, Siegesbeckia, Helianthus, 
Dahlia, Bidens. 

VI. Helmieae (as V, but receptacle without scaly bracts) : 

Helenium, Tagetes. 

VII. Anthemideae (as VI, but involucral bracts with membra- 

nous tip and edges; pappus O or abortive): Achillea, 
Anthemis, Chrysanthemum, Matricaria, Tanacetum, 
Artemisia. 

VIII. Senecioiuae (as V and VI, but pappus hairy) : Tussilago, 
Petasites, Senecio. 

IX. Calenduleae (cap. with $ ray firs., and usually S disc firs., 

with undivided style; anthers pointed at Imse ; receptacle 
not scaly ; no pappus) : Calendula. 

X. Arctotideae (style, below or at point of division, thickened 

or with circle of hairs; cap. with lig. ray firs.; anthers 
acute at base or with longer or shorter point and with 
filaments inserted above the base) ; Arctotis. 

XI. Cynareac (style as in X; cap. homog. or with neuter, 

rarely ? , not ligulate, ray firs.; anthers usually tailed; 
receptacle usually bristly) : Echinops, Carlina, Arctium, 
Carduus, Cnicus, Cynara, Centaurea. 

XII. Mutisicac (cap. homog. or heterog. ; ray firs, when pre- 

sent usually 2 -lipped; disc firs, actinomorphic with 
deeply-divided limb, or 2-lipped) : Barnadesia, Mutisia, 
Stifftia, (icrbera. 

B. LIGULIFLORAE. All firs, ligulate. Latex. 

XIII. Cichorieae'. Cichorium, Rhagadiolus, Picris, Crepis, Hie- 
raciuni, Leontodon, Taraxacum, Lactuca, Tragopogon. 

[The C. are placed in Asterales by Benth.- Hooker, in A^regatae 
by Warming.] 

Conchapliyllum Blume. = Dischidia R. Br. 

Coniferae. The most important class of the Gymnospemis, though, 
like the other classes, better represented in former ages than now. 
They form 2 orders with 34 genera and 350 sp. Like their past 
history, their present geographical distribution is of great interest (see 
NaL Pjl, or Drude’s PJlanzengeog. , from which the following account 
is condensed). Most C. are evergreen trees of erect habit, and grow 
in dense forests, forming one of the characteristic features of the 
vegetation in many parts of the globe (esp. temp, and sub-trop. and 
mountains). Beginning in the north we find Junipenis nana beyond 
the limit of trees. This limit is largely marked by the C., passed 
here and there only by the birch. Within it, in the N, temp, zone 
are broad areas covered with C. (Larix, Abies, Pmus, &c.). Going S., 
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their importance decreases and at about 40 ° N. the C. become prac- 
tically confined to the mountains. Here we find in Japan and China 
a region of development characterised by Cephalotaxus, Pseiidolarix, 
Cryptomeria, Cunninghamia, Sciadopitys, Chamaecyparis, Ginkgo, 
&c., mostly endemic genera. In Pacific N. Am. is another region, with 
Pseadotsuga Douglasii, Sequoia, Ctipressus I^wsoniana, Thuja gigan- 
iia^ and Libocedrus decurrens^ together with endemic sp. of Abies, 
Tsuga, Pinus, &c. The Himalaya forms another great centre, with 
many peculiar sp., eg. Cedrus Deodara^ Pinus excelsa and other sp., 
Picea sp. Tsuga sp. &c. The C. of the N. hemisphere are separated 
from those of the S. by a broad band of tropical forests, &c., only 
partially broken by groups of C. on the Mts. of the Indo-mal. region 
and America. In Australia we find Araucaria, Agathis, Podocarpus, 
&c. In Tasmania, New Zealand and Chili appear Phyllocladus, 
Fitzroya, &c. S. America has Araucaria sp. Pcxlocarpus sp., and 
others. Few genera and no sp. of C. appear in both N. and S. 
hemispheres; each sp. is limited to a well-defined area. 

The C. are trees or shrubj?, usually of monopodial growth, often 
* reaching considerable or even (Sequoia) gigantic size. Typically, as 
may be seen at a glance in a fir or larch plantation, a certain amount 
of growth is made each year and a number of branches are abo 
formed much at the same level, so that in trees of moderate size the 
number of ‘whorls’ of branches is an index of the age. Later on the 
lower branches usually die off and the branching near tlie apex 
becomes less regular. The main stem is radially symmetrical, but 
the branches, which often grow almost horizontally, have a tendency 
to dorsiventrality ; this is expressed in a tuo-ranked arrangement of 
the leaves, t'wisting of the leaves on their stalks, and so on. Many 
C. shew a difference in their shoots; {lom^ shoots^ ox shoots of 

7inlimited grozvth) grow continuously onwards, except for the periodi- 
cal interruption in winter ; others {sJwrt shoots^ shoots of limited 
grenvth, or spurs) grow only to a definite size, usually ver)' small, and 
bear a few leaves. Intermediate conditions occur in Ginkgo, Larix, 
Cedrus, Taxodium, 8ic. When both kind.s occur the foliage leave> 
are often borne on the short shoots only (see Pinus &c. for details). 
The green leaves are usually entire and are either linear or take the 
form of closely appressed scales iCupreSvSUS, The only exception 

is the curious genus Ginkgo, the sole surxuving relic of an extinct 
type which in many respects approximated to the Cycads. Mention 
may also be made of the curious ‘double-needles’ of Sciadopitys and 
the flat green short shoots of Phyllocladus {q.v.). 

Anatomically, the C. resemble Dicotyledons in all important 
points. A very general feature of the class (exc. Taxus) is the pre- 
sence of resin passages in all parts of the plant. The leaves exhibit 
a somewhat peculiar internal structure (see text-books), which how- 
ever is admirably suited to xerophytic plants, under which class most 
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C. come. Living in cold soil, as most of them do, and often with 
evergreen leaves, it is obviously a necessity to reduce transpiration 
(see p. 178). 

When we turn to the fir., we are met with great difficulties. 
There are two great rival theories about its morphology, those of 
Eicbler {BlutJundiag, or Nat. PJl.) and of Celakovsky (see Warming\s 
System. Bot. or Bot. yahresb. 1890, p. 324, also Noll in Bot, Centr. 
60, p. 131). It would be inconsistent with the plan of this work to 
enter into a discussion of these ; we shall merely state both of them. 
As the order is usually classified according to the Eichlerian view, 
we have adopted his theory in the classification and in the details of 
the genera, without however intending thereby to express any judg- 
ment upon its correctness. 

The firs, of C. appear as a rule in the form of eanes, and are always 
unisexual, mon- or di- oecious. They are never terminal on the main 
stem as in Cycads, but are usually borne laterally near to its apex. 
Sometimes (as in Pinus d ) the cones are massed together in spikes or 
heads. 

Both theories above mentioned agree about the male fir., which is 
usually a cone or catkin of sta. borne on a central axis. The sta. 
may be flat, hut is commonly more or less peltate, and bears a num- 
ber of pollen -sacs (not more than 9 a.s a rule) on its low’er surface 
(see Pinus, Taxus «X:c. ). Turning now' to the female, the cone (to 
avoid for the present the word flower) consists typically of an axis 
bearing leaf-like organs. The most familiar case is that of Pinus 
(^.z'.), where each leaf borne on the axis is a small scale, bearing on 
its upper surface a very large .scale (the.se latter show on the outside 
of the cone) on the upper side of wdiich, again, are the tw'o ovules. 
We may diagrammatically represent it thus, using 
“cover-scale” to express the low'er, “ovuliferous 
scale” to express the upper, of the t\yo scales. Turn- 
ing to Cryptomeria etc. wc find a large scale borne 
directly on the axis, wath a little flap on its upper side 
near the outer end, and the ovules at the base. The 
flap is, by both theorists, supposed to represent the 
ovuliferous scale and so w'e have wffiat is illustrated 
diagram. Then hi Cupressineae etc. w'e find only one 
scale, and here the two theorists differ. In the other 
order, Taxaceae^ still further difficulties meet us. In 
Microcachrys the ovule is borne upon a leaf of the 
cone, but in Phyllocladus it is axillary and in Taxus 
terminal (see these genera and Ginkgo). In most C. 
there is only one integument, but in Taxaceae a 
second commonly appears, forming an aril, more or less fleshy, round 
the seed as it ripens. 

Now as to the explanation of the facts. Eichler regards the wffiole 
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cone es one female Hr. with a number of cpls. (the * cover-scales ’). 
The cpl. may bear the ovule directly, as in the latter cases above 
mentioned, or may develope upon its upper surface a placenta (ovulif. 
scale) which bears the ovules. Cryptomeria thus represents a stage in 
this evolution, and the whole may ^ compared with the division of a 
leaf into a sterile and fertile part, as in Ophioglossum. The rival 
theory of Celakovsky regards each ovule or pair of ovules with its ap- 
purtenances as a female fir. (one cpl. to each ovule) so that the cone is 
a spike of firs. A series may be thus drawn : Ginkgo ( $ fir. of two 
cpls. each with one ovule); Podocarpus (one cpl., one ovule with 
two integuments, the whole in the axil of a cover-scale, which is 
therefore to be regarded as gi bract) ^ Taxus (fir. reduced to ovule, aril 
= outer integument; then in the Araucariaceae we have spikes of 
firs, (cones), the cover-scale being the bract, the ovuliferous scale the 
combined outer integuments of the ovules of two cpls. (or three, the 
keel on the middle of the scale in Pinus etc. representing the third) : 
a fusion of the bract with the fir. in its axil is supposed to have 
gone on, and we get next the Cryptomeria type, and finally that of 
Cupressineae, 

The ovules are orthotropous, except in Podocarpus. The processes 
of development of the ovule, fertilisation, &c., must be studied else- 
where (see arts. PimiSy Gymtiospermae). The cone often becomes hard 
and woody as the seeds ripen, whilst in other cases it becomes fleshy. 
The seeds contain an embryo with 2 — 15 cotyledons, and rich endo- 
sperm. 

Natural History. The C. are entirely wind-fertilised ; the pollen 
is light and powdery, sometimes provided with air-bladders {e.g. 
Pinus), and is produced in enormous quantities. About the time 
it is shed the scales of the female cones open to receive it and 
the grains adhere to tte sticky fluid at the apex of the ovule. Ferti- 
lisation often does not take place for a long time afterwards (see Pinus 
and Ginkgo). 

The seeds in many genera with woody cones {e.g. Pinus) are 
winged for wind-carriage ; in other genera they are animal-distributed, 
e.g. Juniperus (cone fleshy), Taxus (fleshy aril), &c. 

Further details of the morphology, life history, &c. will be found 
under the headings Gymtwspcrmae^ Pinus and others of the genera. 
See also art. Petinospora^ where the peculiar case of plants retaining 
the ‘seedling " form throughout life is dealt with. 

Economically the C. are a most important class, furnishing a large 
proportion of our timber, as well as resins, tars, turpentines, &c. See 
genera, especially Abies, Pinus, Larix, Tsuga, Libocedrus, Juniperus, 
Taxus, &c. 

Classification and Key to Genera (after Eichler and Engler) ; 

N. O I. Araucariaceae (Pinoideae). Cones perfect; seeds 
concealed between scales ; testa woody or leathery ; no aril. 
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1. ABIETINEAE* Leaves spirally arranged. Ovule usually 

reversed (micropyle facing axis). 

I a. Arancariineie (cpl. simple ; i ovule, reversed, on middle line). 

I b. Abietinae (cpl. -f ovulif. scale, the latter large; ovules 
reversed). 

1 c. Taxodiinae (cpl. + ovulif. scale, or with swelling on inner 

Ri<|e; ovules i. — 8, axillary and erect (i.e. with micropyle 
away from axis), or on surface of cpl. and reversed). 

2. CUPEESSINEAE. Leaves (inch those of cone) opp. or 

whorled, rarely alt. Ovules erect. 

2 a. Actinosirobinae (cone woody when ripe; cpls. valvate). 

2 b. Thtijopsidinae (cone woody when ripe ; cpls. imbricate ; 
whorls of all firs. 2-merous). 

2 c. Ctipressinae (cone woody when ripe; cpl. peltate; whorls 
of all firs. 2-merous). 

2d. Juniperinae (cone berry- or drupe-like when ripe). 

N. O. II. Taxaceae (Taxoideae). (Tone-formation imperfect; 
seeds projecting l>eyond cpls. or even naked. Seed with fleshy aril 
or drupaceous testa. 

3. PODOCAEPEAE. Seedsmoreor less reversed. Cpls. always 

present, i -seeded, 

4. TAXEAE. Seeds erect. Cpls. sometimes wanting. 

Xcy to Genera. 

ABIETINEAE: 

I a. Araucariinae : 

Seeds free from cpl. r. Agathis. 

,, united to ,, 2. Araucaria. 

1 b. Abieh'ftae: 

A. I.ong and short shoots both present. 

a. Long shoots with scale leaves only; the green (needle) 

leaves on the short shoots. 3. Pinus. 

b. Needle leaves on both shoots : 

a. Needles evergreen: fruit 2 — 3 years in ripening. 

4. Cedrus. 

j3. Deciduous : fruit i year in ripening. 

I. Cone-scales persistent. 3. Larix. 

n. ,, deciduous. 6. Pseudolarix. 

B. Shoots of one kind only (long): 

a. Needles 4-angIed, Cone pendulous. Scales persistent. 

7. Picea. 

b. ,, flat. Otherwise as a. 8. Tsiiga. 

c. ,, ,, Cone erect with deciduous scales. 

^ _ Q. Abies, 

i c. Taxoditnae : 

A. Long shoots with scale-leaves, and short shoots = double 
needles. 10. Sciadopitys. 
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B. Long shoots only. 

a. Seed reversed, 

a. Cpl. with narrow scale, transverse, above seed. 

11. Cunninghamia. 

Cpl. with ridge-like inner scale. Tasmania. 

1 2. Arthrotaxis. 

7. Cpl. shield-shaped, no distinct scale. N. Am. 

13. * Sequoia. 

b. Seed erect. 

a. Cpl. with toothed scale. 14. Cryptomeria. 

/ 3 . Cpl. shield -shaped, no distinct scale. 

I. Cone -scales persistent. N. Am. 15. Taxodium. 

II. ,, deciduous- China. 16. Glyptostrobus. 

2. CUPRESSINEAE: 

2a. A ctinostrobinae : 

A. Cone with involucre of several whorls of scale-leaves. 

Whorls 3-merous. 1 7. Actinostrobus. 

B. No involucre. 2- 3- or 4-merous. Valvate. 

18. Callitiis. 

C. Transition form to preceding. Cpls. slightly imbricate. 

2- 3-merous. 19. Fitzroya. 

2 b. Tkt 4 jopsidina€ : 

A. Cpl. with 4 — 5 seeds. 20. Thujopsis. 

B. ,, ,, *2 (1--3) seeds. 

a. Cpls. 4, the upper pair fertile. 21. Libocedrus. 

b. ,, 6 — 8, both upper pairs fertile. 22. Thuja. 

2 c. Cupressinae : 

A. Cpls. many-seeded. 23. Cupressus. 

B. ,, 2 -seeded. 24. Chamaecyparis. 

2d. y uniperinae : 

Only genus. 25. Juniperus. 

3. PODOCARPEAE: 

A. Seeds quite reversed, almost or quite concealed between the 

scales of the (when ripe) fleshy cone. Aril short. 

a. Cpls. united when ripe. Monoecious. Needle leaves. 

26. Saxegotha^a. 

b. Cpls. free. Dioecious. Leaves scale- like. 

27. Microcachr^^s. 

B. Seeds anatropous, projecting beyond cpls. Aril developed 

as a complete outer integument. 28. Podocarpus. 

C. Transition to preceding. Seeds inserted on lower half or in 

angle of cpl., little or not at all revti'sed. 

29. Dacrydium. 


4. TAXEAE: 

A* Long and short shoots, the latter phyllorlades. 

30. Phyllocladus. 
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B. Long and short shoots, of usual form* Leaf like that of 

maiden-hair fern. 51. Ginkgo. 

C. Long shoots only. 

a. Cpls. present, but aborting as they ripen, each with 2 ovules. 

32. Cephalotaxus. 

b. Cpls. absent ; ? flower reduced to a naked ovule. 

a. Fir. shoots with 2 ovules. Sta. with 4 pollen sacs. 

33. Torreya. 

,, I ovule. Sta. with 6 — 8 pollen sacs. 

34. Taxus. 

Conium Linn. Umbelliferae (5). 2 sp. Eiir., As., Afr. C. maculatum 
L. (hemlock) in Brit. It is very poisonous. 

Coxuiaraceae. Dicotyledons (Archichl. Rosales). 16 gen. with 160 sp.; 
they are closely allied to Leguminosae, being chiefly distinguished by 
the absence of stipules and the (usual) presence of more than two free 
cpls. They are mostly twining shrubs with alt. exstip. leaves and 
panicles of regular firs. K 5, imbricate or valvate ; C 5 ; A 10 some- 
times joined below ; G 5 or r or 4, each with 2 erect orthotropous 
ovules. Fruit usually one follicle with one seed, albuminous or 
not, arillate. Chief genera: Connarus, Rourea, Cnestis. Placed in 
Rosales by Benth.- Hooker, in Terebinthinae by Warming. 

Connarus Linn. Connaraceae. 50 sp. trop. Am., Afr., As. 

Conocephalua Blume. Moraceae (iii). 10 sp. Indo-mal. The leaves 
of C. suaveolepis Blume possess water-secreting glands (p. 116). 

Conopodlum Koch. Umbelliferae (5). 12 sp. Eur., As., N. Afr. 

C. (ienudatuni Koch {Bunium flextwsum With.) in Brit, (earth nut). 
The tuberous roots are edible when roasted. 

Conospeimum Sm. Proteaceae (i). 33 sp. Austr. C. Stoechadis 

Endl. has been suggested as a useful plant to introduce into desert 
regions. “All kinds of pasture animals brow^se with avidity on the 
long, tender, and downy flower-stalks and spikes, without touching 
the foliage” (F. von Mueller). 

ConOBtylis R.Br. Amaryllidaceae (ill). 32 sp. W. Austr. [Haemo- 
doraceae, Benth. - Hooker. ] 

Convallaria Linn. Liliaceae (vn). i sp. N. temp, (inch Brit.), 
C. majahs L., the lily of the valley, which occurs in woods. The 
stock developes a few scales and two green leaves annually. The 
firs, are homogamous and fertilise themselves in absence of insects. 

Canyallariacead (Warming) = Liliaceae (suborders vi — xi). 

Convolvulaceae. Dicotyledons (Sympet. Tubifiorae). About 40 gen. 
with looo sp. trop. and temp. Many are annual herbs, others shrubs 
or (rarely) trees. Several are thorny xerophytes, many are climbing 
herbs or lianes, and one (Cuscuta) is a climbing parasite. Some have 
tuberous roots (e.g. Ipomoea Batatas)^ others rhizomes or tuberous 
stems. Latex is often present. Leaves alt., usually petiolate, rarely 
with stipules. Accessory buds are often found in the leaf-axils. 
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Infl* dichasial with tendency to cincinnus or bostryx; bracts and 
bracteoles present. 

Fir. 5 , regular, hypogynous, usually 5-merous. K usually poly- 
sepalous, imbricate, the odd sepal posterior ; C sympetalous, of various 
s^pes, usually induplicate- valvate, sometimes convolute; sta. 5, 
alternating with pets., epipetalous, on base of corolla, with usually 
introrse anthers. Ovary on a honey-secreting disc, of 2 cpls. (rarely 
3 — 5)» syncarpous with axile placentae; ovules 2 in each loc. (rarely 4), 
erect, anatropous or semi-anatropous, the micropyle facing outwards 
and downwards; one integument. Berry, nut or capsule; seeds 
albuminous. 

The firs, are usually large and brightly coloured and are visited by 
insects. Extra-floral nectari^ are found in many sp. on the petiole. 
Few are of economic value except for their handsome firs, (see Ipomoea). 

The C. are closely related to Solanaceae, Boraginaceae and other 
Tubiflorae. See Nat, PJl. and esp. note by Engler at p. i of art. C. 

Classification and Chief Genera (after Peter) : 

I. CONVOLVULO/DEAE (independent green planus): 

1. Dichondreae (ovary usually divided, with 2 gynobasic styles ; 
fruit like Labiatae): Dichondra, Falkia (only genera). 

2. Dieranostyleae (ovary not divided; styles 2, or i bifid; flr. 
5-merous): Dicranostyles, Evolvulus. 

3. Hildebrandtieac (as 2, but 4-merous; 2 outer sepals large in 
fhiit, united to peduncle) : Hildebrandtia (only gen.). 

4. Convolvuleae (as 2, but style undivided): Porana, Ipomoea, 
Convolvulus. 

5. Erycibeae (style very short ; corolla lobes deeply bifid ; 
berry; one seed): Erycibe (only genus). 

II. CUSCUTOIDEAE (leafless .saprophytes; embryo without 

cotyledons): Cuscuta (only genus). 

[Placed in Polemoniales by Benth.- Hooker, in Tubiflorae by 
Warming.] 

Co&YOlTnliiB (Tourn.) Linn. Convolvulaceae (i. 4). 160 sp. chiefly 

temp. C. arvensis L. in Brit, (bindweed). It has sweetly scented 
firs, which are much more often visited by insects than the large but 
scentless flrs. of CcUysiegia septum. Smaller flrs. with short sta. 
appear on some stocks; these appear to be due to the action of a 
fungus (cf. Lychnis and see Beth, z, Boi, Centr,^ *893, p. 447). The 
root produces adventitious stem buds, by which vegetarive multipli- 
cation takes place to a large extent. From incisions made in the 
rhizome of C, scammonia L. a resinous juice flows, which is used in 
medicine as a puigative (Scammony). 

Ckmyza Linn. Compositae (iii). 50 sp. temp, and subtrop. 

CooiMxia Herb. Amaryllidaceae (i). 2 sp. Mexico, Texas. 

Copaiba Adans. == Copaifera Linn. 

Copaifora Linn. Leguminosae (ii. 2). 16 sp. trop. Am., Afr. Several 
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S. Am. sp. yield the resin known as Balsam of Copaiba, and resins 
(copals) are also obtained from the Afr. sp. 

€k>peniicia Mart. Palmae (i. 2). 6 sp. Am. C. cerifera Mart, is the 
wax- or Camauba-palm of Brazil. Its leaves are coated with wax, 
which can be removed by shaking; it is used in making candles and 
is largely imported into Brit. The wood, leaves, &c., are also useful. 

Coprosma Forst. Rubiaceae (ii. 17). 40 sp- N. Z., Austr., Malaya, 

Chili. The stipules of some sp. are glandular, and some have 
peculiar openings (Pdomatia) on the backs of the leaves. 

Ooptls Salisb. Ranunculaceae (2). 8 sp. N. temp, and arctic. 

Corallorbiza Hall. Orchidaceae (8). 12 sp. N. temp. C. innata R. 

Br. (coral-root) in Brit. Saprophytes with much branched fleshy 
rhizome, no roots, and scaly leaves. [See p. 195, and cf. Epipogum.] 

Cordioms (Tourn.) Linn. Tiliaceae. 30 sp. trop. < 7 . capsularis L, 
and C. olitorius L. (India &c.) furnish the chief supply of the valuable 
fibre jute or gunny (obtained by steeping the full-grown stems in 
water; cf. Linum). Annual plants about 12 feet high, little branched. 

Cordia Linn. Boraginaceae (1). 230 sp. trop. Trees or shrubs. The 

fruit is edible; that of C. Myxa L. (Egypt to Austr.) was formerly 
used in medicine. [See Mez in Engler's Jahrb, xii.] 

Cordiaoeae (Warming) = Boraginaceae (suborder 1). 

Cordylizte Comm. Liliaceae (vi). 10 sp. trop. and warm temp. 

Favounte decorative plants with the habit of Dracaena. The leaves 
of some sp. yield fibre. 

Coreopsis Linn. Compositae (v). 70 sp. Am., trop. Afr., Sandw. Is. 

Oorethrogyne DC. Compositae (in). 3 sp. Calif. 

Corlandrum (Tourn.) Linn. Umbelliferae (8). 3 sp. Medit. The 

fruits (Coriander-seeds) of C. sativum L. are used in flavouring. 

Oorlarla Niss. ex Linn. The only genus of Coriariaceae. 8 sp. Medit., 
India to Japan, N. Z., Chili to Mexico. The genus is thus probably 
one which was formerly very widely spread over the globe (p. 157). 
They are mostly shrubs with opp. or whorled leaves, sometimes be- 
coming alt. at the ends of the shoots. The inconspicuous protogynous 
firs, are borne in racemose infls. K 5, C 5, A 5 + 5, G 5. The petals 
are keeled on the inner side, and after fertilisation of the flr. grow 
fleshy and enclose the cpls. forming a pseudo-drupe. Ovules i in 
each loc., pendulous, anatropous ; raphe dorsal. Endosperm thin. 

Ooriartae (Benth.-Hooker) = Coriariaceae. 

Coriariaceae. Dicotyledons (Archichl. Sapindales). Only genus 
Coriaria The only nearly related order is Empetraceae. 

Placed as anomalous order at end of Disciflorae by Benth.-Hooker. 

Corii Tourn. Priraulaceae (v). 2 sp. Medit. 

Goriepermiixii B. Juss. ex Linn. Chenopodiaceae (6). 10 sp. N. temp. 

Oomaoeae. Dicotyledons (Archichl. Umbelliflorae). 16 gen. with 
80 sp., cosmop., but chiefly N. temp. Shrubs with opp. or rarely 
alt. leaves, usually entire, exstip. Infl. dichasial, usually condensed 
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into corymb or umbel form, or even (Cornus) into heads with 
involucres. Firs, usuall;!^ g , regular, 4 — 5 — 00 -raerous. Typical 
formula K 4, C 4, A 4, G (2)* There is an epigynous disc, and a 
simple style with lobed stigma. Ovary multi-Ioc., with usually i 
pendulous ovnile in each loc., the raphe of the ovule dorsal. Fruit a 
berry or more often a drupe, with a r — 4-loc. stone or 2 separate 
stones. Chief getiera: Cornus, Garrya, Aucuba. 

Cornucopiae linn. Gramineae (viii). i sp. Orient., C. cucullatum 
L. P'lrs. in small heads ; when the fruit is ripe these bend over and 
break off with a sharp point. They adhere to animals and are also 
said to burrow into the soil (cf. Stipa). 

Comiis <Tourn.) Linn. Cornaceae. 25 sp. Eur., As., Am. 2 in Brit., 
C. sanguinea L. the cornel or dogwood, and C. suecica L. The fir. 
of the former is biologically like that of an Umbellifer, but is homo- 
gamous. Its berry fruits are eaten by thrushes. The latter is a 
dwarf herbaceous perennial, common in the Highlands. Annual 
stems are given off from the creeping perennial stems. P'lrs. in 
umbels with involucres of 4 large white bracts. C. fiorida L. (N. 
Am.) and others yield useful wood. C. mas {mascuia) L., the 

' Cornelian cherry (Eur., As. Minor), yields a fruit which makes good 
preserves- Its firs, appear in spring before the leaves (p. 100). 

Coronaxieae (Benth, -Hooker). The 3rd series of Monocotyledons. 

Coronilla, Toum. ex Linn. Leguminosae (ill. 7). 20 sp. Eur., Medit., 

W. As. The fir. resembles that of Lotus, but the honey (at least in 
C. varia L. and others) is secreted by the outer surface of the calyx, 
and insects poke their tongues through between the claws of the 
petals, which are longer than u^ual. The buds are bent downwards, 
the open firs, project horizontally, the ripening fruits downwards and 
the ripe fruits usually upwards (p. loi). 

Coronopus Rupp, ex Linn. = Senebiera 1 >C. 

Correa Andr. Rutaceae (iii). 5 sp. temp. Austr. P'avourite green- 
house shrubs. Fir. sympetalous. 

CoxTigiola Linn. Caryophyllaceae (ii. 4). 6 sp. Medit., Eur. C. 

Uitoralis L. on coasts of Devon and Cornwall. 

Cortusa Linn. Primulaceae (i). i sp. Mts. of Plur. and As. 

Coryanthes Hook. Orchidaceae (19). 4 sp. trop. S. Am., epiphytic. 
One of the most remarkable fli-s. in existence. 7 'he fir. is pendu- 
lous; the .sepals are bent back and fairly large, the petals small, d’he 
labellum is of a most complex .shape ; projecting horizontally from 
the base of the column is a bar liearing a dome on the end, from 
which is suspended a bucket -like organ; the mouth of the bucket 
faces upwards, and the edges are incurved ; the**e is also an overflow 
pipe projecting towards the sepals and closely covered in by the bent 
end of the column, with the stigma and anther. From the base of 
the column project two horns which secrete a thin w atery fluid that 
drips into the bucket, keeping it full to the level of the overflow pipe. 
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The dome (above) is composed of succulent tissue very attractive to 
bees ; these fight for places on it whence to drill the tissue ; every now 
and then one of them gets pushed off and falls into the bucket. It can 
neither fly nor climb out, and so has to squeeze through the overflow 
pipe. In so doing it first passes the stigma, fertilising it if it bears 
any pollen, and then, passing the anther, is loaded with new pollinia 
to be transferred to other firs. “I have often seen this, and some- 
times there are so many of these humble bees assembled that there is 
a continual procession of them through the passage ” (Criiger). [See 
Darwin’s Orchids^ p. 175, and cf. Stanhopea.] 

Corydalis Vent. Paj)averaceae (iii). 90 sp. Medit., Eur., As. C. 
claviculata DC. in Brit., a (leaf) tendril-climbing annual. Most are 
perennial herbs with underground tubers. In C. cava Schweigg. and 
Kort., and other sp. the main axis forms a tuber, which dies away 
below, each annual shoot arising from the axil of a scale-leaf of older 
date. In C. solida S\v., and others, the tuber is a swollen root- 
structure belonging to the current annual shoot. Fir. transversely 
zygomorphic (see order for diagram); only one petal is spurred and 
contains the honey secreted by a staminal outgrowth. Twisting of 
the axis through 90° brings the flr. into a vertical jx)sition. Its 
mechanism resembles that of many Legumino.sae. The inner petals, 
united at the tip, enclose the stigma and anthers; the upper petal 
covers the flr. Bees alighting push dowm the inner petal and cause 
the essential organs to emerge. In .some .sp., e.g. C. ochroleuca Koch 
and C. lutea DC., the emergence is explosive (cf. Genista). The 
flrs. of C. caz)a aie .self-sterile (p. 87). 

Corylopsis Sieb. el Zucc. Hamamelidaceae. 6 sp. China, Japan. 
Firs. 5? , in spikes with coloured bracts at base. 

Corylus (Tourn.) Linn, Betulaceae. 7 sp. N. temp. C. Ave/lana L., 
the Hazel-nut (Brit.) i.s the most familiar. The general habit is 
shrubby (largely owing to the extensive formation of suckers), with 
catkinate flrs. (the ? catkin .sessile and elliptical in outline, rather 
resembling a bud). Both are laid dowm in autumn; the catkins 
are visible all winter on the bushe.s, but the ? are not obvious until 
the red stigmas come out early in the year. Like other catkinate 
plants they are anemophilous, and the fact of flowering before the 
appearance of the leaves renders their chance of fertilisation much 
greater. On the inner side of the bract in the <r catkin are found 
2 scales and, adnate to these, 4 sta., each branched nearly to the 
base. There is present here only the central flr. of the possible 3 
(cf. diagram of order), with its bracteoles a, /3. In 
the ? catkin, on the other hand, we have the two stem 

laterals and not the central flr. as shown in the diagram # d* flr. # 
overleaf (*=? missing flr.). At the time of fertilisation, a /3 
the ovary is very minute, but the long red stigmas are bract 
easily identified. After fertilisation, the ovary (2-loc. 
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at fiist) gives a one-seeded nut, enclosed in a cup of green leafy 
nature, whidi is really the combined bract and 
bracteoles o, a\ /S', very much developed. The stem 

dr. is chalazogamic (see art. Cka/azo^amag), a' a' 

The nuts of this and other sp. are valuable as a ? fir. # ? fir. /S 

dessert fruit &c. (hazel-nut, cob-nut, filbert). /S' /S' 

The wood is elastic, but cannot be obtained in bract 

large boards. Oil is expressed from the seeds. 

Ooz3nieplioni8 Beauv. ( Weivgaerhuria Bemh.). Gramineae (ix). 
3 sp. Eur. C. canescens Beauv. {IV. or j4tra canescens) in Brit. 

Oorypha Linn. Palmae (i. 2). 6 sp. Ceylon, Indo-mal. The infi. 

terminates the life of the tree and is of gigantic size. C. umbraculi- 
/era L. is the Talipot palm of Ceylon ; it grows to a great size (up to 
100 feet in height). The leaves are used as umbrellas, and for 
thatching, also as writing material (a metal stylus being used). 

CosxnanthuB Noite=Phacelia Juss. 

COBmilmena Ruiz et Pav. (1802). Rubiaceae (i. 4). 6 sp. trop. Am. 
There is good bud-protection by means of the stipules of the last- 
opened leaves. 

Cosmibnena Ruiz et Pav. ( 1 794) = Hirtella Linn. (Rosaceae.) 

Cosmos Cav. (Cosrnea Willd.). Compositae (v). 20 sp. Am. 

Costas Linn. Zingiberaceae. 25 sp. trop. Am., W. Afr., As., Austr. 
The labellum is very large, the lateral staminodes wanting, the sepals 
and petals comparatively small. Projecting in the centre of the fir. 
is the fertile petaloid sta, with the anther on its anterior face; the 
style reaches just above this. The floral mechanism thus resembles 
that of Iris. 

Cotinos (Toum.) Linn. = Rhus Linn. C. coggygria Scop. = Cotinus. 

Cotoneaster Rupp. Rosaceae (ii. 4). 30 sp. N. temp. C, vulgaris 

Lindl. was till lately found on the Great Orme’s Head near Llandudno, 
but is now extinct in Brit. In the Alj>s the fir. is visited solely by a 
wasp {Polistes gallica) whose nests are often found attached to the 
rocks where the plant is growing. The fir. is protogynous with self- 
fertilisation in default of insect visits. Several sp. are favourites in 
shrubberies &c. 

Cotula (Toum.) Linn. (excl. Cenia Juss.). Compositae (vil). 50 sp. 
S. Hemisph., Medit., As., N. Am. 

Cotyledon Toum. ex Linn, (inch Echrrteria DC.). Crassulaceae. 90 sp. 
Aff., Ear., As., Mexico, S. Am. C. Umbilicus Linn, (penny-wort) in 
Brit. Petals united into a tube, leaves succulent. [Linn. Soc. 
Joum. XXX. p. 29-2.] 

Coomaroima Aubl. ~ Dipteryx Schreb. 

Courataxi Aubl. Lecythidaceae. 8 sp. S. Am. The bark yields a 
soft fibre used for making clothing. 

Oouronpita Aubl. Lecythidaceae. 9 sp. trop. S. Am. The firs, of 
C. guianensis Aubl., the commonest sp., are borne on the old stems 
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(p. 200), and followed by large spherical woody capsules (whence 
the name of cannon-ball tree). 

OotUEtnla Cass. Compositae (xi). 210 sp. Orient. 

Orambe Toum. ex Linn. Cruciferae (ii. 10). 20 sp. Eur., Medit., As,, 
Polynes., Patagonia. C, maniima L. (sea-kale) on the coast of Brit. 
Its leaves are fleshy and coated with wax (p. 187). The young leaves, 
blanched by tying them together, form a favourite vegetable. 

Cnmtarta Scop. = Alloplectus Mart. 

Craeaula Dill, ex Linn. (excl. Dinacria Harv., and Tillaea Michx.). 
Crassulaceae. 100 sp. S. Afr., a few Aby.ss. and Himal. Chiefly 
succulent -leaved xerophytes. In C*. lycopodtoides Lam. the leaves are 
narrow and closely packed, giving to the plant the habit of a 
Lycopodium. In C.Jakaia Wendl. {Rochea fakata DC.) the connate 
decussate leaves stand almost edgewise. They are very fleshy and 
have a peculiar covering upon the surface ; some of the epidermal cells 
are swollen above the rest into large bladders which meet one another 
over the whole surface. At first these are living and contain water, 
but when the leaf i» mature they are dead and full of air, w^hilst their 
walls are infiltrated with <|uantities of silica. An effective protection 
against excessive ev^aporation is thus afforded. In C. nentorosa Endl. 
there is vegetative reproduction (p. 115) by the formation of young 
plants in the infl. in place of flrs. 

CnuMUlaceaa. Dicotyledons (Archichl. Rosales). 15 gen. with 450 sp. 
cosmop., but chiefly in S. .^fr. They form a very natural group. 
Most are perennials living in dry (especially rocky) places and exhibit 
xerophylic characters, fleshy leaves and stem, often tufted growth, 
close }>acking of leaves upon one another, waxy surface, sunk sto- 
mata, (^:c. (see p. 178). Vegetative reprcnluction is frequent; it is 
usually effected by means of rhizomes or offsets; some sp. foim 
bulbils, •See. (e.g. Crassula), other'» form adventitious buds upon the 
leaves (e.g. Bryophyllum). Firs, usually in cymes (cincinni), 5 or 
rarely unisexual, aclinomorphic with very regular construction. The 
formula may be thus given, K«, Cw, A«-f «, G«, where n represents 
any number from 3 to 30. Calyx persistent. Corolla sometimes 
(e.g. Cotyledon) gamopetalous. Sta. frequently obdiplostemonous. 
The insertion of parts is usually pengynous, but the receptacle is not 
deeply hollowed. Cpls. frequently slightly united at the base. At 
the base of each there is commonly a honey-secreting scale. Ovules 
usually 00 . Fruit usually a group of follicles wdth very small seeds. 
Endosperm none or very little. The flrs. are mostly protandrous and 
chiefly visited by flies, &c., their honey being easily obtainable. The 
chiej genera are thus grouped by Schonland (in A’b/. around Sedum : 

{ Sempervivum 

Cotyledon Bryophyllum 
Crassula 

[Placed in Rosales (Benth.-Hooker); Saxifraginae (Warming).} 
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Crataegus Toum. ex Linn. [United to Alespilus in NcU, PJl, The 
boundaries of these two genera and of Pyrus are ill-defined.] Rosa- 
ceae (n, 4). About 60 sp. N, temp. C. Oxyacantha L. (hawthorn 
or may) in Brit. The thorns are modified branches. The wood is 
regarded as a good substitute for that of box in engraving &c. 

Chrataeva Linn. Capparidaceae (m). 10 sp. trop. 

Cratoxylon Blume. Guttiferae (ii). 12 sp. Indo-mal. 

CrapiB (Vaill.) Linn. (incl. Barkhausia Moench). Compositae (xili). 
170 sp. N. Hemisph. 6 in Brit, (hawk’s beard). Like Hieracium. 

Crescentia Linn. Bignoniaceae (iv). 5 sp. trop. Am. The firs, are 

borne on old stems (p. 200) and are succeeded by the gourd-like 
berries. The epicarp is wopdy and after removal of the pulp forms 
a useful calabash {C. Cujete L., the calabash tree, is most used). 

Crinuin Linn. Amaryllidaceae (i). 70 sp. trop. and sub-trop., chiefly 

on sea-coasts. Large and handsome bulbous plants with showy fir.'*. 
(? visited by humming-birds). The seed of C, asiaticum L., accord- 
ing to Goebel {F^anzenhioL Schild. i. p. 128), has only a very thin 
corky covering and is adapted to distribution by water and early 
germination. The ovule has no integuments, and the want of a testa 
is replaced by a formation of cork at the outside of the endosperm. 

Cristai^ (Heist.) Cav. Malvaceae (ii). 25 sp. Chili, Peru. 

Crithmum Linn. Umbelliferae (6). i ^p., C. marifimum L., the 
samphire, on rocky coasts, Medil., Eur. (incl. Brit.). It has much 
divided and very fleshy leaves (p. 187). It is used for making 
pickles. 

Crocosmia Planch, Iridaceae (iii). 1 sp., C. aur€a Planch., trop. and 
S. Afr. United to Tritonia in Nai. PJl, 

Crocus (Tourn.) Linn. Iridaceae (i). 60 sp. Medit., Eur., 2 .sp. 

naturalised in Brit. Below ground L a conn, covered with a few 
scaly leaves, in whose axils may arise one or more buds, giving rise 
to new corms on the top of the old. The leaves are dorsiventral, and 
curiously grooved on the back. The fir. is often single and terminal; 
in some sp. there is a small cyme of firs. The tube of the perianth 
is so long that the ovary remains below the soil and is thus protected 
from the weather (cf. Colchicum). The fir. is protandrous and visited 
by bees and Lepidoptera. Honey is .secreted by the ovary, and the 
anthers face outward.s so a.s to touch any insect alighting on the 
petals and seeking honey. Tlie stigmas are branched. Birds often 
bite off the firs, in gardens ( ? for honey) ; t hey seem to prefer the 
yellow firs., leaving the blue and white alone. [See Schumann in 
Bot. Zeii. 1894.] 

The dried stigmas of C. saiivus L. form safTron, once largely used 
as an orange-yellow dye, but now chiefly employed in flavouring 
and colouring dishes, liqueurs, &c. [See Kronfeld’s Geschichte lies 
Safrans ^c., Wien 1892, or Beik. z. B&t. Centr., 1893, p. 71.] 

OroBsaudra Salisb. Acanthaceae (iv. b). 17 sp. trop. As., Afr., 
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Madag. The seeds of many sp. are covered with scales which spread 
out and become sticky when wetted, thus anchoring them to suitable 
places for germination (cf. Linum). 

Crotalaria Dill, ex Linn. Leguminosae (iii. 3). 150 sp. trop. and 

sub’trop. C. juncea L. (India, Austr.), an annual plant growing about 
8 ft. high, is largely cultivated for the fibre obtained from its stems 
by maceration in water (cf- Linum), and known as Sunn-hemp, 
Bombay or Madras hemp, &c. C. reiusa L. (trop.) is also employed 
and probably other sp. would be found useful. 

Croton Linn. Euphorbiaceae (A. ii. i), 600 sp. trop. Firs, mon- or 

di-oecious, comparatively little reduced in structure from the primary 
type of the order. C. Tiglium L. (trop. As.) is the source of croton 
oil (a very powerful purgative drug, expressed from the seeds). C, Cas~ 
carilla Benn. yields Cascarilla bark, used as a tonic (see Cascarilla). 
C. laccifcrus L. (India, Ceylon), yields a lac-resin, used in varnish- 
making. 

Crucianella Linn. Kubiaceae (11. 'll). 4 sp. Eur., Medit. For 

C. stylosa of gardens see Phuopsis. 

Cruclferae. Dicotyledons (Archichl. Rhceadales). About 200 gen. 
with 1200 sp., cosinop., but chiefly N. temp, and esp. Medit. They 
form a very natural family, veil marked off from all others, though 
approaching nearly to Papaveraceae and Capparidaceae. Most are 
herbs, a few undershrul)s ; some annuals, many perennials, forming 
each year a new shoot terminating in the ind. Leaves usually alt., 
exstip., with unicellular simple or branched hairs. For other pecu- 
liarities of the vegetative organs see genera, e.g. Brassica, Anastatica, 
Subularia, Vella, <!cc. The infl. i.s usually a raceme or corymb, and 
nearly always without either bracts or bracteoles. 

Fir. usually $ , regular, hypogynous, with typical formula K 2-j- 2, 
C4, A 6, G (2). The calyx has two whorls, 
the corolla only one. alternating with the 
calyx as a whole. The petals usually spread 
out in the form of a cross and are often 
clawed. The >ta. are in two whorls, an outer 
of 2 short, au inner of 4 long, sta. (tetra- 
dynamous) ; anthers introrse. The two cpls. 
are placed transversely, and have parietal 
placentae, bu' the ovary is 2-loc. on account 
of the presence of an antero-posterior parti- 
tion, the rephtm or so-called spurious septum, 
an outgrowth of the placentae. Stigmas 2, 
on short style, above the placentae (cf. Papa- 
veraceae). Ovules anatropous or campylotropous. 

The explanation of the morphology of this fir. has given rise to 
much dispute and no agreement has been arrived at. It is often 
regarded as a typically i-merous fir. (cf. Papaveraceae), and the 4 
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pet&ls and 4 inner sta. are supposed to be due to branching. Others 
again regard it as 4-merous (see e.g. Klein in Sot, Centr. 58, p. 197). 
A full discussion of the point may be found in Eichler’s Bliithendiagr, 
or in Asa Gray’s Struct, Bot, p. 206. 

On the bases of the sta. are the nectaries, the honey being secreted 
into the often gibbous bases of the inner sepals. The sepals often 
^and almost straight up, and the petals are then provided with claws 
and spread out horizontally beyond the sepals. The honey is thus 
concealed to some extent and protected from rain. The majority of 
the order exhibit this construction more or less, thus coming into the 
biological group of flowers AB (see p. 65). In many genera the firs, 
are arranged in corymbs, thus getting the advantage of many firs, 
being massed together on one level (cf. Umbelliferae and Compositae). 
Insects visiting the firs, touch the anthers with one side of their bodies 
and the stigma with the other, and may in this way effect cross-fertili- 
sation, as they go sometimes to one, sometimes to the other, side of the 
fir. Dichogamy is frequent, but not well marked, and in almost all 
cases self-fertilisation ultimately ocairs. [For details see Muller, Fert, 
of Firs. ] 

The fruit is a capsule of pod-like form ; if it be at least three times 
as long as it Ls broad it is called a siliqua, if shorter it is called a 
silicula. It is divided into two by the replum and is usually thin and 
membranous. Dehiscence occurs by the valves breaking away from 
below upwards, leaving the replum with the seeds pressed against it 
and adhering. The fruit may be flattened in two w'ays, either parallel 
to or at right angles to the replum; this character is of systematic 
importance. It may also be jointed between the seeds as in a lomen- 
tum (Leguminosae). Achene-like one -seeded fruits occur in a few 
genera. Others have subterranean fruits {Cardamine sp. &c.). 

The characters of the seed are also of great importance in the 
classification of the order. The seed is exalbuminous : the testa is 
very often mucilaginous, swelling up when wetted (e.g. the familiar 
case of mustard seed) ; this property is valuable for fixing the seed in 
a favourable spot for germination. The ovules being campylotropous, 
the embryo sacs, and thus the embryos, are curved, usually with 
the radicle in one half of the seed, the cotyledons in the other. The 
shape of the embryo and the position of the radicle with regard to 
the cotyledons are of much importance. The chief cases are ; 

(1) radicle incumbent (or embryo notorhizal) i.e. lying on the 
back of one cotyledon, the cotyledons not being folded on them- 
selves; this may be shown thus ofj, the o representing the radicle; 

(2) decumbent (or embryo pleurorhizat)^ o — , the radicle against the 

edges of the cotyledons; (3) cn^thopldccms canduplicate), 

o> > ; (4) spirolohcms, as in (i) but cotyledons once folded, o}}lj; 
(5) diplecolobousy ditto twice or more folded, oj}jl}!||. 

For plants of economic value see especially Brassica, Nasturtium, 
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Iridium, &c. All C. are harmless, and most are rich in sulphur 
compounds (to which the smell of boiling cabbages is due), and are 
thus useful in scurvy &c. 

Classification and chief genera (after Prantl) : 

The grouping of the smaller divisions of the order and the defining 
of the genera is a most difficult task. Many classifications have been 
devised. Prantl (in Nat. Pfi . ) bases his largely upon the hairs borne 
on the leaves. Others rely on characters of fruit and embryo &c. In 
any case the identification of a cruciferous genus is a difficult matter; 
we shall not here go into the details of the classification, but merely 
give Frantl’s groups and the chief genera belonging to them. 

A. Hairs simple or none : no glandular hairs. 

I. Thelypodieae (stigma equally developed all round; style un- 
divided or prolonged above middle of cpls., or turned back). 

I. Stanleyinae : Pringlea, Thelypodium. 

3. Cremoiobinae ; Cremolobus. 

3. Heliophilinae: Heliophila. 

4. Chamirinae : Chamira. 

II. Sinapeac (stigma better developed over placentae). 

5. Lepidiinae: Subularia, Lepidium. 

6. Cochleariinae : Iberis, Cochlearia. 

7. Alliariinae: Alliaria. 

8. Sisymbriinae: Sisymbrium, Cakile, Isatis. 

9. Vellinae: Vella. 

10. Brassicinae: S inapis, Brassica, Cram be. 

11. Cardamininae : Nasturtium, Cardamine. 

B. Hairs branched (a few exceptions): sometimes also glandular 
hairs. 

III. Schizopetaleae (stigma equal all round). 

12. Schizopetalinae ; Schizopetalum. 

13. Physariinae: Physaria. 

IV. Hesperideae (stigma better developed over placentae). 

14. Capsellinae ; Capsella, Draba. 

15. Turritinae : Arabis. 

16. Erysiminae: Erysimum, Cheiranthus. 

17. Alyssinae: Alyssum. 

18. Malcolmiinae : Anastatica, Malcolmia. 

19. Hes[>eridmae : Hesperis, Matthiola. 

20. Moricandiinae: Conringia. 

[Placed in Parietales by Bench.- Hooker, in Rhceadinae by Warming.] 
Oi^Tptadenia Meissn. Thyme laeaceae. 5 sp. Cape Col. 

Cr3rptaiitbUB Otto et Dietr. Bromeliaceae (i). 6 sp. Brazil. Cultivated 
for their variegated leaves. 

Oryptooaxya R. Br. Lauraceae (n). 40 sp. trop. and subtrop. The 

fruits of C. mosckata Nees et Mart, are known as Brazilian nutm^, 
and used as spice. 
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Chr3nE>tOQGr3riiie Fisch. Araceae (vii). *20 sp. Indo-raal. Marsh plants. 
Some sp, are apparently ‘viviparous* in their gennination, like 
mangroves (p. 189, and see Goebel’s PJlanzenbioL Schild, i. p. 

13*)- 

(kjriitogamae. A term used to distinguish those plants which are not 
Phanerogams, or in other words do not produce seeds. All the 
higher C. exhibit Alternation of Generations (see art. Pteridophyta)-, 
and the distinction between them and P. depends on the fact that in 
C, the niucrospore or spore falls out of its sporangiuvi^ germinates upon 
the ground or in water and gives rise to an independent $ (or 5 ) pro- 
thallus; in the P. {q* v.) on the other hand, the macrospore (embryo- 
sac) does not fall out of its sporangium (ovule) nor become indepen- 
dent. The result is the formation of a seed. 

The C. are fertilised by aid of usually motile d cells (anthero- or 
spermato-zoids) instead of the pollen-tubes of P. 

The C. are divided into 3 great groups, Thallophyta, Bryo- 

. phyta, and Pteridophyta, each usually regarded as equivalent to 
Phanerogams (see p. 133). With the first two groups this book does 
not deaL For further details of C. see Pteridophyta (where further 
references will be found) and Campbell’s Mosses and Perns. 

Cryptogamae Vasculares= Pteridophyta. 

Cryptogramme R. Br. [Allosorus Bernh.). Polypodiaceae. i sp. N. 
temp., esp. Alpine, C. crispa R. Br., the parsley fern or curled rock- 
brake, common in some districts of Brit. 

Cr3rptomeria D. Don. Coniferae (Arauc. i c; see C. for genus charac- 
ters). I sp., C. japonica D. Don (Japan, China), the Japanese cedar, 
often cultivated. The timber is valuable. 

Ctenantlie Eichl. Marantaceae. 7 sp. trop. Am. 

Cucubalus (Toum.) Linn. Caryophyllaceae (i. i). i sp. C. baccifa- 
L., N. temp, (introd. in Brit.). Fruit a berry. 

Cucumis (Toum.) Linn. Cucurbitaceae (in). 26 sp. trop. and subtrop. 
C. Melo L. is the melon, C. sativus L. the cucumber, both cultivated 
from the earliest times. The tendrils are simple and are regarded as 
of leaf nature (see order), the stem portion being suppressed. 

Cucurbita (Tourn.) Linn. Cucurbitaceae (ill). 10 sp. Am., but many 
have been so long cultivated that their origin is doubtful. For the 
tendrils see order. Firs, monoecious. Tlie germination is interesting. 
On the lower side of the hypocotyl a peg is formed which holds one 
side of the testa firmly while the expansion of the plumule splits off 
the other side. The position of the peg is determined by gravity; if 
the seed be revolved on a klinostat during germination a ridge is 
formed all round the hypocotyl. Hence these seeds should always 
be sown with the fiat surfaces horizontal. 

C, Pepo L. is the pumpkin, with its varieties the vegetable mwerow 
and squash ; C. maxima Duchesne the giant pumpkin, largely culti- 
vated in N. Am. 
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Cucurliitaceae. Dicotyledons (Sympet. Campannlatae), 87 genera with 
about 650 sp. found in most parts of the world, but wanting in the 
colder regions and most abundant in the tropics. They are chiefly 
climbing annual herbs wdth very rapid growth and great abundance 
of sap in their stems and other tissues. They climb by tendrils, about 
whose morphological nature there has been much discussion ; for they 
have been considered by various authors as ** roots, stems, leaves, stip- 
ules, shoots, flower-stalks or organs sui generis. ” According to Muller 
Pfl.) the tendrils of Cucurhita PepOy with their frequent abnor- 
malities, give a proof of their true nature. Every variety is found, 
from simple threads to long leafy tendrils, in w^hich the leaves show 
all transitions to tendrils. Muller, therefore, considers the twining 
portion of the tendril to be a metamorphosed leaf, the lower stiff 
portion a stem. The tendrils of C. are very sensitive and show very 
well all the phenomena of tendril-climbing. 

The firs, arc diclinous, rarely 5 , in infls. of various types (see 
Nat, PJl.y or Eichler, Bliithendiagr.), 

The calyx and corolla are typically 5-merous, regular, with cohesion 
in both whorls. The sta. are typically 5, but great variety is intro- 
duced into the andra‘ceum by cohesions ficc. ; it is almost always 
zygomorphic. In Fevillea we find 5 sta. with bilocular anthers, the 
simplest type ; it is noteworthy that the usual 4-locular anther never 
occurs in C., and no trace of the missing loculus is to be found in 
cither lobe of the anther of Fevillea. In the rest of the order the 
andrcieceum is more complex. In Thladiantha two pairs of sta. stand 
apart from the fifth sta. In Sicydium these pairs show' union of their 
members at the base, and in others of the order the union is more 
complete, until, as in Bryonia iScc., the andrceceum apparently has 
only 3 sta., of w hich 2 have 4-locular anthers. The more the sta. 
depart from the simple ty|xj the more curved do the loculi of the 
anthers become, till in Cucurhita &c. the pollen-sacs are twisted in a 
most extraordinary manner (cf. Columeilia). In Cyclanthera the sta. 
are all united into a column with tw'o ring-shaped pollen chambers 
running round the top (cf. the /lowers of Cyclanthus). 

The ovary is inferior, i — lo-loc., with i — 00 analropous ovules in 
each loc. ; the most common type is, how'ever, a 3-loc. ovary with 
axile placentae projecting deep into the cavity. Stigmas as many as 
cpls,, usually forked. 

Fruit nearly always fleshy, of the type exhibited in the melon or 
cucumber — a berry-like fruit, sometimes called a pepo. The seeds 
are exalbuminous. In Zanonia, Ecballium, Cyclanthera, &c. (q. v,), 
the mode of seed -dispersal is interesting. 

The relationships of this order have been much disputed. Benth.- 
Hooker place it near Passifloraceae, Baillon near Loasaceae and 
Begoniaceae. It is now pretty generally accepted however that 
it comes near to the Campanulaceae, as here placed. 


W. fi. 
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Many are valuable on account of their fruits, e.g, Cucurbita, 
Sechium, Luffa, Lagenaria, &c. 

Classijicatwn and chief genera (after Pax): 

A. Pollen-sacs not fused into a ring. 

a. Sta. free or only united at base. 

I. FevilUeae (sta. 5, rarely 4) : Fevillea, Zanonia, Thladiantha. 

II. Melothrieae (sta. 3, rarely 2 or 4; pollen-sacs straight or 
slightly curved); Melolhria, Telfairia. 

III. Cucurbiteae (do., but pollen-sacs S or U shaped): Acan- 
thosicyos, Momordica, Luffa, Bryonia, Ecballium, Cucumis, 
Lagenaria, Trichosanthes, Cucurbita. 

b. Sta. united into a column. 

IV. Sicyoideae: Echinocystis, Sechium, Sicyos. 

B. Pollen-sacs fused into a ring. 

V. Cyclanihereae : Cyclanthera (only genus). 

Caldtiuin Humb. et Bonpl. Compositae (viii). 14 sp. Andes. Like 
Espeletia (q. v.). 

CoUenia Wight. Bombacaceae. i sp, India, Ceylon. 

Oumlnum (Toum.) Linn. Umbelliferae (7). i sp., C, Cyminum L., 
Medit. The fruits are known as Cumin seeds, and are sometimes 
used like Caraway seeds. 

Cuimingfliajziia R. Br. Coniferae (Arauc. i c; see C. for genus charac- 
ters). C, sinensis R. Br. the only sp., in S. China and Cochin-China. 

Cimonia Linn. Cunoniaceae. 5 sp. New Caled. , and C. capenstsX.. 
S. Afr. It shows good bud -protection by stipules (p. 166). 

Cimoiiiaceae. Dicotyledons (Archichl. Rosales). 21 gen. with 120 sp., 
chiefly found between 13^ and 35^8- Shrubs and trees viih opp. or 
whorled leathery leaves, stipulate (the stipules often united in pairs as 
in Rubiaceae). Fir. small, usually 5 . Receptacle usually flat, K 
4 — 5; C 4 — 5, usually smaller than calyx, often absent; A 8 — 10 or 
00 or 4 — 5; G usually (2), rarely 2. Ovary usually 2-loc,, generally 
with 03 — 2 ovules in 2 rov\s in each loc. Fruit usually a capsule, 
rarely drupe or nut. Endosperm. Chief genera- Cunonia, Wein- 
mannia. United to Saxifragaceae by Benth. -Hooker; placed in 
Saxifraginae by Warming. 

Cupania Linn. Sajiindaceae (i). 32 sp. trop. and subtrop. Am, The 

wood of some sp. is useful. For C. saptda Voigt ( = C* eduhs Schum. 
et Thonn.) see BHghia. 

Cupbea P. Br. Lythraceae. 160 sp Am. The leaves are decussate 
and in most .sp. there is one flr. at each node, standing between the 
two leaves. This is really the axillary flr. of the leaf below, and its 
peduncle is *adnate’ to the main stem, ivlany sp. are covered with 
exceedingly sticky glandular hairs. 

Cupressaceae (Warming) -Araucariaceae § Cupressineae. 

CnpreSBUS Toum. ex Linn. [Synonymy : C,fnsUgiata DC. = C. semper- 
virens L. ; C, pendula Staunt. = C. Junebris Endl. ; C. nootkatensis 
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Ijsst^.^Chamaecyparis nutkatensis Spach. ; C. ihujoides L„ — Ch, 
sphaeroidea Spach.; C. juniperoides \a. — Callitris arborea Schrad. ; 
C. japonica L. = Cryptomeria jap. Don. See Index Kewensis for 
further synonyms.] 

Coniferae (Arauc. 2c; see C. for genus characters). \^ sp. 
Medit., As., N.Am. The general habit is xerophytic, the leaves 
being much reduced and closely appressed to the stems, C. semper- 
virens L. is the cypress of the Medit. region : C.futtebris Endl. the 
funereal cypress of China and Thibet, with ‘weeping’ branches. 
Several sp. yield useful timber, e.g. C. Lawsoniana Murr. (Calif., 
Oregon), C. Lmdleyi Klotzsch (Mexico), C. scmpervirens, &c. 

Cupnliferae. (Of Benth. - Hooker) = Betulaceae -i- Fagaceae ; (of Warm- 
ing) = Fagaceae. 

Curculigo Gaertn. Amaryllidaceae (ili). 12 sp. Indo-mal., N. Austr. 

Cnrouma I.inn. Zingiberaceae. 30 sp. trop. Afr., As., Austr. C. 
angusti/olia Roxb. furnishes east Indian arrowroot from its tubers. 
C. longa L. yields the yellow dye turmeric, consisting of the dried 
and ground rhizome. The tubers of C. Zedoaria Rose, yield Zedoary, 
u^ed in the East as a tonic and perfume. 

Curtisia Ait. Cornaceae. i sp. S. Afr., C. faginea Ait., yielding a 
hard and useful timber (assegai -wood). 

Curvembryae. The ist seriec> (Benth. -I looker) of Monochlamydeae. 
The 7th cohort (Warming) of Chori]>etalae. 

Cuscuta (Toum.) Linn. Convolvulaceae (11). 90 sp. trop. and temp. 

Many sp. have largely extended their lx)undaries through being 
carried about with their host plants. Leafless and rootless total 
parasites. The stem twines and is sensitive to contact like a tendril 
so that it clasps the supix>rt tightly; it rarely makes more than three 
turns about the same branch of the host. At the points in close con- 
tact with the host suckers arc developed M'hich penetrate the tissues of 
the host, growing into organic union with them and drawing off all 
the food materials required by the parasite, which has no green tissue 
of its own. The seeds of C. germinate later than those of the host 
plant ; a very short anchorage root is formed and the stem nutates in 
search of a host ; as soon as it has clasped one the root dies away. 
Much damage is often done by these plants: most of the sp. that 
occur in Brit, (known as dodder, scald, &c.) confine themselves to 
particular host plants, but others attack a variety of plants. For 
details see Kernel’s Nat. Hist, of Plants ^ voL i., and papers by 
Peirce in Ann. of Bot. 1893 — 4; see also p. 194. 

Cusparla Humb. Rutaceae (v). 22 sp. S. Am. C.febrifuga Hiimb. 

(C. trifoUata Engl.) yields Angostura or Cusparia bark, sometimes 
used in place of cinchona bark. 

Cuvlera DC. Rubiaceae (ii. 11 ). 6 sp. W. trop. Afr. Several are 
ant-inhabited (p. 117) with hollow swellings of the stem above the 
nodes (see Schumann in Ber. d. bot. Ges. ix. 1891, p. 55). 

9—2 
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CljraaioPBis DC. Leguminosae (iii. 6), 3 sp. trop. Afr., As. €» psora- 
hides DC. is largely cultivated in India as fodder (Guar). 

PyanaAthus Wall. Campanulaceae (i. i). 10 sp. Mts. of mid- and E. 

As. Ovary superior. 

Cyanotis D. Don. Commelinaceae. 35 sp. Old World, trop. 

Pyathea Sm. Cyatheaceae. About 60 sp. trop. and subtrop. Tree 
ferns, forming a very characteristic feature in the scenery of various 
regions. C. medullaris Sw. (N. Z.) is well known, also C. dealbafa 
Sw. from the same region. Their pulpy pith is eaten by the natives. 

Pyatheaceae. Filicineae Leptosporangiatae (Homosporous). 9 gen. with 
200 sp. chiefly trop. and subtrop. They are mostly tree ferns with 
stout erect stems, covered with adventitious roots and a palm-like 
crowm of leaves at the top. These show the circinate vernation, &c., 
very well. The sori are marginal or on the under side of the leaves, 
naked or with a cup-shaped indusium; the sporangia are shortly 
stalked and have a complete excentric annulus. Chief genera 
Cyathea, Alsophila, Dicksonia, Hemitelia. 

Cyuthodes Labill. = Styphelia Sm. 

Cybianthus Mart. Myisinaceae (ii). 30 sp, trop. Am., I’hilipp. Is. 

Cybistax Mart. Bignoniaceae (ii). 3 sp. S. Am. The leaves of C. 

Sprticei K. Sch. are used as a blue dye, by simply boiling them with 
the cloth. 

Cycadaceae. Gymnospennae. 9 genera with about 75 sp. The sur- 
vivors of a group of plants which in past ages figured largely in the 
composition of the flora of the earth. They reached their maximum 
about the end of the Triassic and beginning of the Jurassic period. 
The C. represent the lowest type of living Phanerogams and remind 
us, in their appearance and habit, of the tree-ferns. The stem is 
us-ually short and stout, only growing to any noteworthy height in 
Cycas itself, and is often tuberously swollen. It has a long primary 
tap root. In some sp. a sort of felt-work of roots is formed at the 
base of the stem, and a number of short lateral branches of these 
stand erect and may emerge from the soil (see Nat, PJl,), At the end 
of the stem there is usually a crown of leaves, and its lower portion is 
covered with scales. There are, in all C. except a few sp. of Macro- 
zamia, two sorts of leaves, foliage- and scale-leaves. They are borne 
spirally upon the stem, and alternately with one another, as a rule 
several circles of scale.s before each circle of foliage leaves, w’hich they 
protect in the bud. The scales are really leaf bases whose blades 
abort. The foliage leaves are very characteristic. They possess 
usually a thickened, woody, more or less sheathing base, which often 
persists after the fall of the rest of the leaf. There is a stout rachis or 
petiole, frequently thorny at the base, the thorns being ‘metamor- 
phosed’ leaflets. Upon its upper side are two grooves, from which 
spring the leaflets, which may or may not be opposite to one another ; 
there is usually no terminal leaflet. The leaflets may be entire or 
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toothed and are usually very rigid and leathery. The nervature is 
important. Three types occur : 

(1) midrib, no lateral nerves: Cycas. 

(2) midrib and lateral nerves : Stangeria. 

(3) numerous parallel or wavy, simple or forked nerves running 

longitudinally: the other genera. 

The firs, are dioecious and usually take the form of cones ; these 
are terminal, and so the stem becomes a sympodium, except in Cycas 
?, where the stern ‘grows through’ the flr. (the only case of this 
phenomenon in I^hanerogams). The size of the cones varies consider- 
ably. Each consists essentially of a central axis bearing a number of 
fertile leaves or sporophylls; occasionally the lowest leaves are sterile 
as in Coniferae. In the ^ cone, the leaves (scales) are generally of a 
sort of nail shape (cf. Equisetum), and bear sort upon the lower side. 
Each sorus consists of 2 — 6 sporangia (pollen-sacs), arranged with the 
lines of dehiscence radiating from the common centre. In the ? cone 
the scale (cpl.) is of somewhat similar shape but l^ears as a rule only 
two sporangia (ovules), whose apices are directed towards the axis of 
tiie cone. Cycas (q.v.) has no proper cone, but the stem bears a 
whorl of cpls. in place of ordinary leaves. The ovule is of consider- 
able size, orthotropous with one integument. [For details of internal 
structure of ovule, fertilisation, <S:c., see text-lx)oks, and art. Gymno- 
spn'mae.l The pollen is carried by the wind to the micropyle, where 
it germinates. 

The ovule grows into a large seed; the testa is two-layered, the 
inner layer woody, the outer fleshy. There is also an endopleura on 
the seed. The nucellus is reduced to a thin cap on the top of the 
seed, the bulk of which consists of endosperm, with a straight embryo 
in the centre. There are 2 cotyledons, usually united at the tips. 

The C. are exclusively trop. and subtrop. Of the genera, 4, 7, 8, 
ij (see below) are from Am., 3 and 6 Austr., 2 and 5 Afr., whilst 
Cycas is found in E. Ind,, Austr., and the islands of Ind. and Pacif. 
Oceans. 

Classification and Genera, 

I. Cycadcac (cpls. with <S — 4, rarely 2 o\uiles; stem grooving 
through the ? flr.; leaflet with midrib only): i. Cycas. 

II. ZantUac (ovules 2; stem not growing through): 2. Stangeria 
(pinna pinnately nerved) ; 3. Bowenia (leaf bipinnate) ; 4. Dioon; 
5, Encephalartos ; 6. I^Iacrozamia ; 7. Zamia; 8. Ceratozamia; 
9. Microcycas. 

[The above account of the order is abridged from that of Eichler 
in Nat, Pfi,'\ 

Cycas Linn. Cycadaceae. 16 sp. trop. E. Ind., Austr., Polynes. For 
genus characters &c., see order. The female plant does not bear a 
cone, but bears a whorl of cpls. of a woolly brown appearance; in 
notches upon the margins of these are the naked ovules, usually 4—8 
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in number. The pith of C. circinalis L. (Moluccas) and C. revoluta 
Thunb. (Japan) yields a kind of sago. 

CsTdlamen (Toum.) Linn. Primulaceae (iv). lo sp. Eur. (mostly 
alpine), Medit. C. europaeum L. in Brit, (sow-bread). There is a 
stout corm (p. 162) due to the thickening of the hypocotyl. The 
perianth-lobes are bent back and the flr. is pendulous, with a loose- 
pollen mechanism (p. 91) as in Erica. After fertilisation the stalk 
usually coils up spirally drawing the ripening fruit down to the soil 
(cf. Vallisneria) ; in C. persicutn Sibth. et Sm. it bends over and 
forces the fruit into the ground (cf. Arachis). 

Cycilanthaceae. Monocotyledons (Synanthae). 6 gen. with 45 sp. 
trop. Am. ; they help to characterise the flora of this region (p. 203). 
Climbers, epiphytes, rhizome- herbs, or small shrubs, of pim-like 
habit, with curious spadix infls. on which the c? and ? flrs. alternate 
in various ways (see Carludovica and Cyclanthus). The order is 
nearly related to the Palmae, Pandanaceae and Araceae ; it is placed 
in Spadiciflorae by Warming, in Nudiflorae by Benth.- Hooker. Chief 
gena-a: Carludovica, Cyclanthus. 

Oj^lanthera Schrad. Cucurbitaceae (v). Over 30 sp. trop. Am. The 
sta. are combined into a column as in section iv, but here the anther- 
loculi are fused into 2 ring-shaped loculi running completely round 
the top of the column. C. explodens Naud. has an explosive fruit (cf. 
Ecballium) ; the pericarp is extremely turgid on its inner surface, and 
the fruit dehisces into valves, each of which rolls back on itself with 
a violent jerk. 

Cydanthus Poit. Cyclanthaceae. A unique genus. 4 sp. trop. Am. 
The rhizome bears large leaves, forked into two at the top. Infl. 
terminal on a long stalk (figs, in Nat. as a large cylindrical 

spadix with big bracts at the base. The spadix resembles a number 
of discs piled upon one another, with their edges sharpened to a thin 
rim. In some sp. two parallel spirals compose the spadix, each with 
a sharpened edge- In the former case every other disc bears $ flrs., 
in the latter one of the spirals, the other being $ . The $ flrs. occupy 
a groove at the edge of the rim; each has 6 sta. and no perianth. 
The ? flrs. are embedded in the disc and their ovaries are united 
into a long continuous chamber running all round the disc and 
containing numerous placentae. The perianths also are united all 
round the disc; on their inner sides they bear staminodes. The fniit 
is multiple, consisting of a number of seeds embedded in a general 
fleshy mass formed of the ovaries and spadix. Cf. Carludovica. 

Cycnoclies Lindl. Orchidaceae (17) 8 sp. trop. Am. The flr. is like 
that of Catasetum in mechanism and polymorphism. 

Cydonia Toum- ex Mill. = Pyrus Toum. C. vulgaris Pers. = P. Cydonia 
L. ; C. japonica Pers. = P. japonica Thunb. 

Cymbalaria Medic. = Linaria Mill. 

Cymtoidittm Sw. Orchidaceae (24). 30 sp. E. Ind., China, Austr., Afr. 
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CynazLcbimi Linn. (incl. Vinceloxuum Rupp.). Asclepiadaceae (ii. 2). 
100 sp. Irop. and temp. Many are twiners, and xerophytes with 
fleshy stems and reduced leaves. The flrs. are fertilised by carrion- 
flies w^hich get the pollinia attached to their proboscides. 

Cynara Vaill. ex Linn. Compositae (xi). 1 1 sp. Medit. C, Scolymus 

L. is the true artichoke (see Helianthus). The young dr.-heads 
enclosed in the involucral bracts form a valuable pot-herb. C- Car- 
duncuhis L. is the cardoon, whose leaves are blanched and eaten like 
those of celery. This sp. has spread over great areas on the Pampas, 
where it was introduced (p. 120). 

C3niOcrambac6a6 (Thelygonaccae). Dicotyledons (Archichl. Centro- 
spermae). An order consisting only of the one genus Cynocrambe 
(Thelygonum), which is of so anomalous a character that it has been 
placed near to Urticaceae (to which it is united by Benth. -Hooker), 
Phytolaccaceae (to which it is united by Warming), Chenopodiaceae, 
Begoniaceae, Santalaceae, Monimiaceae, Ac. (see A^ai, Ffi.), For 
details see Thelygonum. 

Cynocrambe Tourn. ex Adans = Thelygonum Linn. 

Cynodon Rich. Gramineae (xi). 3 sp. Austr., the other, C. Dactylon 

Pers., the dog’s-tooth or Bermuda grass, cosmop. (incl. Brit.). It 
grows w'ith creeping stems on sandy soil and is used for binding 
dunes (p. 1H7); it forms a useful pasture on such soils. Spikes digi- 
tate, spikelets i -flowered. 

Cynoglossum (Tourn.) Linn. Boraginaceae (iv. i). 50 sp. temp, and 

subtrop. C. officinale L. (hound’s tongue) and another in Brit. 
Formerly officinal. The fruit is hooked. 

Cynometra Linn. Leguminosae (ii. 2). 27 sp. trop. C. cauliflora L. 

is a good example of stem-fruiting (p. 200). 

Cynomorium Mich, ex Linn. Balanophoraceae. i sp. Medit., C. 
coccinetim L. 

Cynosiirus l.inn. Gramineae (x). 5 sp- Old World temp., 2 in Brit, 

(dog’s-tail grass), one of which, C. cristaius L., Ls a valuable pasture 
and fodder grass. 

C3npella Herb. Iridaceae (ii. i). 5 sp. S. Am. One sp. increases its 

conspicuousness by unfolding its flrs. in great numbers at definite 
times (F. Muller). 

C3rperaceae. IMonocotyledons (Glumifiorae). 65 genera with over 
2500 sp., cosmop., chiefly marsh-plants. Grass-like plants, mostly 
perennials with creeping sympodial rhizomes. The new shoot of 
each year is adnate (p. 34), for an intemorle or more, to the parent 
shoot, so that the branching seems at first sight extra-axillary. The 
aerial slioot Is usually grass-like, but the stem is generally solid and 
angular with 3 ranks of leaves. The leaf is sheathing at the base, 
but the sheath is entire, not split as in a grass. The unit of infl. is 
again a spikelet ; the total infl. may be a spike or panicle as in grasses. 
In many sedges the spikelet is cymose — a s)rmpodium — and should 
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perhaps be termed a pseudo-spikelet. The flr. is borne in the axil of 
a glume and may be 5 or uni- 
sexual ; it is usually naked but may 
have a perianth of 6 (or oo ) small 
scales or hairs. Sta. 3, cpls. (3) 
or (2) forming a i-loc. ovary, 
with long featheiy (anemophilous) 
stigmas. Ovule i, basal, anatro- 
pous. In Carex &c. the ? flr. is 
borne in the axil of a second 
glume (the utricle) which closely 
enwraps it (in the figure it- is 
shown diagram matically). The 
flrs. are wmd-pollinated. Fruit 
an achene, the testa not adhering 
to the pericarp. The sedges are of little economic value; see 
Cyperus. 

Classification and chief gent) 7 (after Pax) : 

I. SCIRPOIDEAE (spikelets viith no terminal flr., always 2- 
sexual; flr. almost always 5): Cypenis, Eriophorum, Scirpus, 
Eleoch.iris, Fimbnstylis. 

II. CARICOIDEAE (spikelets i -sexual or andro-moncecious ; 
flr. rarely 5, usually nioncecious; S and ? flrs. on axes of 
different orders) : Schoenus, Rhynchospora, Carex. 

[C. are placed in Glumaceae by Benth. -Hooker, Glumiflorae by 
Eichler,] 

Cyperus Linn, (inch Mariscus Gaertn.). Cyperaceae (i). 400 sj). trop. 
and warm temp. (2 in S. Ihigland, lare). Herbs with sympodial 
rhizome and leafless or leafy shoots abtive ground. Infl. umbel- or 
head-like. The most interesting sp. i-, 6’. Papyrus L. , the paper-reed, 
a river- side plant with shoots 3 — 12 feet high. From the stems was 
made the ancient writing paper, jiapyrus. The stem was split into 
thin strips and these were pressed together while still wet. The 
rhizome is edible, and also the root- tubers of several sp. 

CyphiaBerg. Campanulaceae (n). 20 sp. Afr. [Cyphiaceae, Warming.] 

Cyphokentia Brongn. Palmac fiv. 6). 10 sp. New Caled. 

Csrphomandra Mart, ex Sendin. .^olanaceae (ri. 5). 30 sp. S. Am. 

CsnpHpedium Linn. Orchid.ireac (2). 20 sp, N. temp, and subtrop. 

(C. Calceolus 11 ,. in Brit.). Lady’s-slipper orchids. Terrestrial acran- 
thous plants. The lateral sepals are completely united. The labellum 
is slipper-like ■wdth inturned edge; at its base is the column, partly 
enclosed in it. The large staminode (see order) is visible outside the 
labellum ; under it are the two anthers, and lower down the flat 
stigma. The pollen is glutinous and not united into pollinia. Insects 
(mostly bees) visiting the flr. get inside the labellum and cannot get 
out by the way they entered, so have to pass out by the openings at 



Diagrams of Care\ (after Eichler). A, 
diagram of a 2-carpelled ? fir. , B, side 
\iew of 9 flr a — axis of spikelet , utr 
= utricle. 
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the base, in doing which they brush first against the stigma and then 
against the anthers. 

Cyrilla Garden. Cyrillaceae. i sp. Carolina to Brazil, a marsh plant 
with evergreen leaves, and firs, in racemes below them. 

Cyrillaceae. Dicotyledons (Archichl. Sapindales). ^ gen. with 5 sp. 
Am. Evergreen shrubs with alt., exstip. leaves and racemes of ? , 
regular firs. K 5, imbricate, persistent; C 5 or (5), imbricate; A 5 + 5 
or 5, with introrse anthers; G (5 — 2), multi-loc. with i (rarely 2 — 4) 
pendulous anatropous ovule in each loc- ; raphe dorsal, micropyle 
facing upwards and inwards. Embryo straight, in endosperm. 
Centura : Cliflonia, Costaea, Cyrilla. Placed in Olacales by Benth.- 
Hooker. 

Cyrtondra Forst. Gesneraceae (i). 180 sp. Is. of Ind. and Pacif. 

Oceans, As. 

Cyrtantlius Ait. Amaryllidaceae (i). 16 sp. S. Afr. 

Cyrtopodiom R. Br. Orchidaceae (16). 3 .sp. trop. Am. 

CjfTtostyliB R. Br. Orchidaceae (4), 2 .sp. Austr., N.Z. 

Cystopteris Benih. Polypodiaceae. 5 sp. alpine and arctic. C.fra- 
gilis Bernh. (bladder- fern) is common in Brit, and C. montana Link 
ocairs on a few Scottish Mts. In C. Imlbifera Bemh. adventitious 
buds on the petioles give rise to new plants. 

Cytinaceae (Benth. - Hooker) = Rafflesiaceae 4- Hydnoraceae. Placed in 
Multiovulatae Terrestres. 

Cytinus Linn. Rafllesiaceae. 2 sp. Afr. 

CytisuB Linn, (inch Sarothamnus Wimm., excl. Laburnum L.). Legu- 
mino«ae (iii. 3). 40 sp. Eur,, Medit. C. (.S’.) scoparius Link, the 

broom, in Brit. The leaves in this sp. are reduced to scales and 
assimilation is chiefly performed by the stems. The fir. has an explo- 
sive mechanism; in general principle this i.s like that of Genista (q.v.), 
but it differs in detail. The style is very long and there are two 
lengths of sta., so that pollen is shed near the tip of the keel and also 
about half way along its upper side. The stigma is in the extreme 
tip of the keel. When an insect alights on the fir. (there is no honey), 
the keel begins to split from the base towards the tip, and presently 
the pollen of the short sta. is shot out upon the lower surface of the 
visitor; immediately afterwards, the split having reached the tip, the 
other pollen and the .style spring violently out and strike the insect on 
the back. As the stigma touches first there is thus a chance of a cross, 
if the insect bear any pollen. After the visitor’s departure the style 
bends right round and the stigma comes to occupy a position just 
above the short sta., so that another chance of cross -fertilisation is 
afforded if other insects visit the fir. (in most e.xpioding firs, there 
is only the one chance). Other sp. of C. have simple mechanisms like 
Trifolium. The fruit explodes by a twisting of the valves. 

C. Adami Poit. is a curious graft-hybrid between C. purpureus 
Scop, and Laburnum vulgare* The latter was used as the stock ; the 
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shoots above the graft exhibit hybrid characters (see Darwin, Varia- 
tion under Domesi. ch. xi). 

Datmeda D. Don (or Dabeocia), Ericaceae (i. 3). i sp. Z>. poiifolia 
D. Don (St Dabeoc’s heath), in Atl. Eur. (inch Ireland). 

Daofydltun Soland. Coniferae (Taxaceae, 3; see C. for genus cha- 
racters). 12 sp. Malaya, N. Z., Tasm. Most are dioecious. Fruit 
scaleb r or 2 or more. Seed arillate. 

Dactylifi Linn. Gramineae (x). x sp. Eur. (inch Brit.), Medit., As., 
Z>. glomerata L., the cock’s-foot, a valuable pasture grass. 

Dahlia Cav. Compositae (v). 9 sp. Mexico. Perennial herbs with 

tuberous roots. Many varieties of D. variabilis Desf. and other sp. 
are in cultivation ; the double forms have the disc florets ligulate as 
well as the ray {cf. Chrysanthemum). 

Dalbergdst Linn. f. Leguminosae (in. 8). 80 sp. trop. Several are 

lianes. D, variabilis Vog. is a shmb with pendulous twigs when 
growing in the open, but in the forest becomes a liane climbing by aid 
of short lateral shoots which are sensitive to contact. Many sp. yield 
valuable wood, e.g. the Indian sp. D. latifolia Roxb. (blackwood or 
^ast Indian rosewood), and D. Sissoo Roxb. (Sissoo). 

Dalea Linn. Leguminosae (iii. 6). 100 sp. Am. 

Dalechampia Plum, ex Linn. Euphorbiaceae (A. 11. 2). 60 sp. trop. D. 
Reezliana Miill.-Arg. is often grown as a stove plant; it has a ven* 
complex infi., whose construction ' « roughly indicated 
in the diagram. The whole is enclosed in two large 
outer bracts (the big brackets), which are coloured » 

pink or w'hite. Above these on the axis is a smaller cushion, 

bract (the little bracket), in whose axil is a 3-flowercd » male firs. * 

cyme of ? firs. (F). Above this is thee? part of the ♦ 

infl., starting with 4 bracts (in the positions repre- F F F 
sented by the asterisks). Above these, anteriorly 

are 9 — 14 firs, and posteriorly a curious yellow r ^ 

cushion, consisting of rudimentary c? flri*. In a sp. 

described by F. Muller the cushion secretes resin, which is used by 

bees for nest making, and attracts them to the fir, 

Dalibarda Linn. = Rubus Tourn. />. reptns L. ~R, Dalibarda L. 

Daznasonium Mill. Alismaceae. 3 sp. Kur., Austr. 

Dammara (Rumph) Lam, =Agathis Saltsb. 

Dampiera R. Br. Goodeniaccae. 3 4. sp. Austr. 

Danaea Sm. Marattiaceae (iii). ii sp. Am. The stem branches, a 
rare character in M. The synangia are very long, sometimes reaching 
from midrib to margin of the leaf. They open by a terminal pore. 

Danthonia DC. Gramineae (ix). 100 sp. trop. and tciup., esp. S. Afr. 

Baplmales (Benth. -Hooker). The 5th series of Monochlamydeae. 

Daphne Toum. ex Linn. Thymelaeaceae. 40 sp. Eur., temp, andsub- 
trop. As.; Z>. Mezereum L., the Mezereon and /). Lxureola L., the 
spurge-laurel, in Brit. Honey is secreted by the base of the ovary. 
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and the depth of the tube preserves it for long-tongued insects. 
Several sp. are cultivated. 

DaplmiphyUttin Blume. Euphorbiaceae (A. i. 5). 12 sp. trop. Afr., 

Indo-mal. , China, &c. 

Baplmopsis Mart, et Zucc. Thymelaeaceae. 25 sp. S. Am., Mexico, 
W. Ind. 

Darlingrtonla Torr. Sarraceniaoeae. 1 sp. Calif., a pitcher plant like 
Sarracenia, but with the top of the tul>e bent over and with a fish-tail- 
shaped flap in front of the opening. 

Darwlnia Rudge. Myrtaceae (3). 25 sp. Austr. Heath-like shrubs. 

Dasylirlon Zucc. Liliaceae (vi). 10 sp. Texas, Mexico. Xerophytes 

of Aloe-Iike habit with woody, often tuberous, stems, and hard 
leaves. Firs, dicecious, in gigantic infl. 

Batisca Linn. Datiscaceae. 2 sp. N. Am., W. As. 

Batiscaceae. Dicotyledons (Archichl. Parietales). 3 gen. with 4 sp., 
trop. and temp. Trees or herbs wdth exstip. leaves and racemes or 
spikes of regular, usually di<eciou.s, sometimes aj>etaloiis firs. In the 
j fir. : K 4 — 9, free or united; C 4 — 9 or o; A 4 — 9 or 00 In the 
? : K 3 — 8, united to one another and to the ovary; C o; G {3 — 8), 
with free styles. 0 \ary i-loc. with parietal placentae and 05 anatro- 
pous ovules. Capsule. No endosperm. Gmera: Datisca, Tetra- 
meles, Octonieles. The affinities of D. are doubtful (see Nat, 
they are probably most nearly allied to Begoniaceae. Benth. -Hooker 
place them in Pas^ifioralcs, Warming in Passiflormae. 

Batura Linn. Solanaceae (iii. 6). 15 sp. trop. and w’arm temp. D. 

Stramoninth L., the thorn-apple, is sometimes found as an escape m 
Brit. It has a 4-loc. ovary (see order) giving a 4-valved capsule 
covered with spines. The leaves and setd^ are used in medicine. 

BaucUB (Tourn.) Linn. Uinbelliferae (8j. 50 sp. Eiir., As., Afr., Am. 

D, Carota L. the carrot, in Brit. The cultivated form has much 
more fleshy roots than the wild. In the centre of the umbel is usually 
a red terminal fir. After fertilisation the peduncles all bend inwards 
until the fruits are ripe and then spread out again to allow' the burred 
inericarps to adhere to animals. 

Bavallia Sm. Polypodiaceae. 80 sp. mostly trop. Sori marginal, 

Bavlasia Sm. Leguminosae (iii. 2). 55 .sp. Austr. 

Bavilla Vand. Dilleniaceae. 25 .sp. trop. Am. The two inner sepals 
are larger than the rest and grow straight upwards. After fertilLa- 
tion they grow' w’oody or leather)^ and enclose the fruit. 

Bebrageasia Gaud. ITrticaceae {3). 5 sp. Abyss., S. and E, As. D, 
edulis Wedd. is the Janatsi of Japan, yielding edible fruit and useful 
fibre (cf. Boehm eria). 

Becalsnea Hook. f. et Thoms. Lardizabalaceae. i sp. Himal., D, 
insignis H, f. et T., w’ith edible fruit (see Hooker ‘s HimeU, Journal^ 
chap. XXV.). 

BdgueBa Aubl. = Derris Lour. 
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Delieraiii^ Dene. Myrsinaceae (l). i sp. Mexico, D. S7naragdtna 
Dene, noteworthy for its large green firs., which owe their colour to 
chlorophyll. They have an unpleasant smell and are very probably 
fertilised by large flies. The young flr. shows the extrorse anthers 
quite hiding the stigma, but later on the sta. move outwards and rest 
on the corolla. 

Delphinium Toum. ex Linn. Ranurrculaceae (2). 120 sp. N. temp. 

D. AjaHs L., the larkV;pur is found in Brit, and several sp. are culti- 
vated for their firs. Firs, zygomorphic in racemes; the posterior 
sepal is drawn out into a spur containing the spurs of the two 
posterior petals, in which the honey is secreted. [Cf. this mode of 
protection with that in Aconitum', which is far more frequently robbed 
by humble-bees.] The flr. is protandrous with movement of the sta., 
and is fertilised by humble-bees. The open flr. projects horizontally, 
but subsequently the stalk bends upwards and the follicles stand erect 
so that the seeds can only escape if they are shaken e^g. by strong 
wind. 

Dendrobium Sw. Orchidaceae (21). 300 sp. trop. As., Japan, Austr., 
Folynes. Epiphytes. Many are favourites in cultivation. For floral 
mechanism see Darwin’s Orchids^ p, 138. 

Dendrocalamus Tsees. Gramineae (xiii). 9 sp. Indo-mal., China. 
Large bamboos (see Bambusa). 

Dendrochilum Blume. Orchidaceae (22). 3 sp. Indo-mal. 

Dentaria (Tourn.) Linn. =Cardamine Linn. 

Derrifl Lour, {Deguelia Aubl,). Leguminosae (in. 8), 40 sp. trop. 

Deschamp&ia Beauv. Gramineae (ixk 20 sp. temp, and frigid. D. 
caespitosa Beauv. {Aira) and D, JIcMtosa Trin. are common in Brit, 
(hair grass). They are of tufted growth and are rough fodder grasses. 

Desfontainia Ruiz et Pav. Loganiaceae. i sp. Andes, D. spi 7 wsa R. 
et P., a pretty holly-like shrub. Its position in the order is doubtful. 
The ovary has 5 loculi. 

Desmanthas Willd. Leguminosae (i. 3). 9 sp. sub-trop. N. Am., i 

Madag- 

Desmodium Desv. Leguminosae (iii. 7). 150 sp. trop. and sub-trop. 

The most interesting sp. is D. gvrafts DC. the telegraph plant (the 
name dates from the da)s of .semaphore telegraphy). During the 
day, provided the temperature be not below 72 *F. the two small 
lateral leaflets of each leaf move steadily round in elliptical orbits. 
The meaning of this phenomenon is unknown. See Darwin’s Move- 
ments of Plants. At night the leaves sleep, drooping downwards. 
Several sp. are useful as fodder plants, and are cultivaterl like clover, 

Desmonens Mart. Palmae (iv. 7). 20 sp. trop. Am. Climbing palms 
with reedy stems, and hooks like those of Calamus. 

Deutzia Thunb. Saxifragaceae (iii). jo sp. N. temp. Ovary inferior 
3 — 4-I0C. The fruit splits septicidally into its cpls. w hich open each 
at its apex. The seed is provided with a wringed testa, very light. 
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Deyeoxia Clar. = Calamagrostis Adans. 

Dlalinin Linn. Leguminosae (ii. 5). 9 sp» trop. Petals 2, i, or o; 

sta. 2, or rarely 3. D, guineense Willd. (trop. Afr.) is the velvet 
tamarind; the pod is covered with a velvety down and contains an 
edible pulp. Its wood is useful and resists the action of salt water 
well. D. indum L. (Java) the tamarind plum, and others have also 
edible fruit. 

Dianella Lam. I/iliaceae (iii). ri sp. trop. As., Austr, 

Dianthera Gronov. Acanthaceae (iv. B). 70 sp. trop. Am. Included 
in Justicia in Nat, Pfl. 

Dlanthua Linn. Car>'ophyIlaceae (i. 2 ). About 230 sp. Eur., As., 
Afr., N. Am., but esp. Medit., mostly in dry sunny situations (4 in 
Brit. — the Pinks). The genus is readily known by the bracts under 
the calyx. The flrs. are very protandrous, and adapted to butterflies. 
T. barbatus L. is the Sweet William, and D. Caryophyllus L. is the 
parent form of the cultivated Carnation (p. 93). 

Dtapensia Linn. Diapensiaceae. 2 sp., one Himal., the other, D. 
lapponica L., circumpolar boreal. It has a tufted habit, like so many 
alpine and arctic plants. The firs, are protog)'nous. 

Diapensiaceae. Dicotyledons (.Sympet. Ericales). 6 gen. with 9 sp., 
N. Ilemisph., chiefly alpine and arctic. They are evergreen under- 
shrubs, with rosettes of leaves ; the firs, solitary or in racemes, with two 
bracleoles, ? , actinomorphic, without a disc. K (5) or 5, C (5) nearly 
polypetalous, A 5, epipetalous, opposite sepals, with frequently 5 
staminodes opp. jjetals ; anthers transverse, each lobe opening by 
longitudinal slit ; p(dlen simple. G (3) with axile placentae bearing 
00 anatropoiis or amphitropous ovules; style .simple with 3-Iobed 
capitate stigma. Fruit a loculicidal capsule. Embryo cylindrical, 
endosperm fleshy. Chief gen a a: Diapensia, Short ia, Galax, Placed 
in F>icales by Beiith.- Hooker, in Bicornes by Warming. 

Diasda Link et Otto. Scrophulariaceae (il. 3). 22 sp. S. Afr. 

Dlcentra Bernh. Papaveraceae (iii). 15 sp. As., N. Am. D. Cucul- 
laria Bernh. (Dutchman’s breeches) and other sp. are favourites 
in cultivation. The rhizome of many sp. (§ CuaiUarid) resembles a 
succession of bulb'^, on account of the fleshiness of the scale leaves and 
of the sheathing bases of the foliage leaves. The materials formed in 
the leaf during the growing season are stored up in the fleshy base, 
which survives the winter, while the rest of the leaf dies. The flrs. 
are in racemes and pendulous. Each of the outer petals is developed 
into a large pouch at its base, and the sLa. (here branched from the 
very base) follow the outer curve of the pouch. The inner petals are 
spoon-shaped and cohere at the tip, forming a hood which completely 
covers the anthers and stigma. The pendulous position and complex 
structure of the flr. render it specially suited to bees, which hang on 
to it and probe for honey first one side, then the other (the honey is in 
the pouches of the petals). In so doing they push aside the hood and 
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touch the stigma, on which there is usually pollen from the sta. of the 
fir, itself. 

IHdhaea LindL Orchidaceae (30). 5 sp. trop.Am. Monopodial 

creeping epiphytes with sheathing leaves. 

Dit^j^talaceaa = Chailletiaceae. 

XHtdtapetalum Thou. = Chailletia DC. 

Dichondra Forst. Convolvulaceae (i. 1). 5 sp. trop. 

Dichopogon Kunth. Liliaceae (in), a sp. Austr. 

Bicjliopsls Thw. Blanco). Sapotaceae (i). 50 sp. Indomal. 

D, Gutta Benth. et Hook. f. {P. or Isonandra Gtitta) was formerly the 
chief source of gutta-percha, but owing to the reckless way in which 
the trees were cut down, it is now extinct except in botanic gardens, 
and the supply of gutta-percha is obtained from other sp. of D. and 
from Payena, &c. The gutta-percha is now obtained by cutting rings 
out of the bark and collecting the latex which soon coagulates. 

Bichorisandra Mikan. Commelinaceae. About 30 sp. trop. Am. 
The infi. is racemose, an exception in this order. Its branches often 
break through the base of the Icaf-sheath. 

Dichroa Lour. Saxifragaceae (iii). i sp. Ilimal. and China to Java. 

Bichromena Michx, Cyperaceae (i). 8 sp. Am. 

Bichrostachys Wight et Am. Leguminosae (i. 4). 7 sp. trop. As., 

Afr., Austr. The stipules are thorny, as in Acacia .sp. 

Bicksonia L’Herit. (inch Ctbotium Kaulf.) Cyatheaceae. 30 sp. trop. 
and S. Hemisph, Most are tree ferns, />. antantica Lahill. (Austr., 
N. Z.). Sori marginal. The fam<ms Tartarian lamb of early tra- 
vellers was the rhizome of a sp. of D. See Treas. of Bot, art. Cibotium. 

Bidiptera Juss. Acanthaceae (iv. B). 60 sp. trop. 

Bidytra Borckh. = Dicentra Bernh. 

Bicoma Cass. Comjx)sitae (xii). 24 sp. Afr., Madag., trop. As. 

Bicotyledones. One of the two great divisions of Angiospermae (q.v.). 
It is usually divided into two chief groups, the Archichlamydeae and 
vSympetalae (see Ch. II). 

Bicranostyles Benth. Convolvulaceae (i. 2). 2 sp. trop. S. Am. 

Bictamnos Linn. Rutaceae (ii). i sp. Eur. As., D. aJbus L. {D. Fraxi- 
nella Pers.), the dittany or candle-plant. The ethereal oil secreted 
by the plant is very volatile and inflammable, so that on hot calm days 
the air round it may sometimes be ignited by a flame and the plant 
itself burnt. The flr. is zygomorpliic ; the unripe sta. are curved 
downwards, and bend upwards tr> dehisce. The fruit ojxms elastically. 

Blctyoloma D.C. Rutaceae (vi). 2 sp. Brazil. 

Bictyosperma Wendl. et Drude. Paltnae (iv. 6). 3 sp. Mascarenes. 

Bidymoeaxpus Wall. Vahl). Gesneriaceae (i). 80 sp. Indo- 

maL, China, Madag., Austr. 

Bid3nDioclilaena Desv. Polypodiaceae. 2 sp. trop. Am., Malaya. 

Bi^emlutcMa Schott. Araceae (v). 12 sp. trop. Am, Firs, monoe- 

cious, naked; the <5* is a synandrium of 4 or 5 sta. D, Seguine Schott 
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is the ‘ dumb cane ’ of the W. Ind. ; its juice is very acrid and renders 
speechless a person who chews a piece of the stem. It was formerly 
used in torturing slaves. 

Dlelytra Cham, et vSchlecht. = Dicentra Bernh. 

Diervilla Tourn. ex Linn. (Weigelia Thunb.). Caprifoliaceae (4). 
8 sp. E. As., N. Am. Z>. Jiorida Sieb. et Zucc., and others, are 
favourite garden shrubs. The fir. is adapted to bees and changes 
colour after fertilisation (? only the effect of age); see Ribes, Fu- 
maria, &c. 

Bletes Salisb. = Moraea Linn. 

(Tourn.) Linn. Scrophulariaceae (ill. 10). *22 sp. Eur., W. 

As., Canary Is. D. purpurea L., the foxglove, is common in Brit. 
The firs, are in racemes, which become one-sided by twisting of the 
peduncles. They are adapted to fertilisation by bees. The leaves 
are officinal, containing the poisonous alkaloid digitalin. 

Heist, ex Adans. = Panicum Linn. 

DlgrapMs Trin. = Phalaris Linn. 

Billenla Linn. (excl. Wormia Rottb.) Dilleniaceae. 25 sp. trop. As. 
to Austr. 

BiUeniaceae. Dicotyledons (Archichl. Parietales). 12 gen. with 180 
sp., trop. They are especially well represented in the Australian 
‘scrub’ vegetation. Most are trees and shrubs (many Hanes) with 
alt. usually leathery leaves and cymose infl. Fir. ^ . K 5, or 3, 4 or 
even 00, spiral, persistent after flowering; C usually 5; A 00 , hypo- 
gynous, free or united at base. Cpls. oc — i, free or more or less 
united; styles usually free. Ovules 00 — i, erect, anatropous, with 
ventral raphe. Placentae usually inconspicuous, imthickened. Seed 
always with a funicular aril united to the testa. Endosperm copious ; 
embryo small, straight. Chief genera: Hibl>ertia, Dillenia. Placed 
in Ranales, with which they have much in common, by Benth.- 
Hooker, in Cistillorae by Warming. For details of the interesting 
floral intirphology see Nat. PJt. 

Bimorphandra .Schott. Leguminosae (ii. i). 10 sp. trop. Am. 

Bimorphantlius Miq. = Aralia Tourn. 

Bimorpliotheca VailL ex Linn. Compositae (x). 20 sp. S. Afr. 

There are two kinds of fruit on the head (cf. Calendula). 

Bionaea Ellis. Droseraceae. i sp. Carolina. D. muscipula Ellis, well 
known under the name of Venus’ fly-trap. It grow'S in damp mossy 
places on the ‘pine-barrens.’ There is a short rhizome bearing a 
rosette of leaves, which lie close to the soil. Each has a lower and 
an upper blade; the former may be regarded as a winged petiole, the 
latter has a quadrangular shape and the margins project as long teeth 
close together like those of a comb. The two halves of this part of 
the leaf are bent upwards so as to present a flat V-fonn in section. 
The edge of each half is green, the inner part of the surface is covered 
with reddish dots, which under the microscope are seen to be diges- 



DIONAEA. 


134 

tive glands; unless stimulated, no secretion is carried on by them. 
On each half of the leaf are three long hairs — the trigger-hairs — jointed 
at the base so that they fold downwards when the leaf closes. The 
slightest touch given to one of these hairs, or a more vigorous stimulus 
applied to the surface of the leaf, causes an immediate closing of the 
two halves of the blade. The teeth cross one another, and if an insect 
cause the movement, it is thus captured. The closing of the leaf still 
continues till the two halves are tightly squeezed together. Then the 
digestive glands commence to secrete a ferment w hich acts upon the 
proteids of the prey and renders them soluble, w'hen they are absorbed 
by the leaf (cf. Drosera and see p. 196). When the process is com- 
plete the leaf opens out again. , [For further details, see Macfarlane 
in Contrib. from BoL Lab. Pennsylv. Univ. i. 1892.] 

Dionysia Fenzl. Primulaceae (i). 12 sp. alpine T'ersia, Afghanistan. 

Bioon Lindl. Cycadaceae. 2 sp. Mexico. The seeds are ground into 
meal, w'hich contains much starch. 

Dioscorea Plum, ex Linn, Dioscoreaceae. 150 sp. trop. and suivtrop. 
They have twining annual stems arising from tubers which in different 
^sp. are of different morphological nature. In D. Batatas Dene. , &c. the 
tuber arises by a lateral hypertrophy of the hypocotyl, and is variously 
regarded as a rhizome or a root; in D. simiata \^el., &c. it arises by 
lateral hypertrophy of the intemodes above the cotyledon; in D. 
pentaphylla L., &c. it arises from the internode just above the coty- 
ledon together wdth the hypocotyl, whilst in 1 ). villosa L., D. quin- 
queloba Thunb., Ac., there is a fleshy rhizome. The tubers are known 
as yams; they contain much starch and are largely cultivated for food 
in tropical countries. They are propagated by cutting out the ‘eyes’ 
as in potatoes. Small axillary tubers often form on the main stem 
and may also be used for propagation. 

Dioscoreaceae. Monocotyledons (Liliidorae). 9 gen. with 170 sp. 
trop. and warm temp. Climbing herbs or shrubs wnth tubers or 
rhizomes at the base (the morphology of these is very varied ; see chief 
genera). Leaves alt., net-veined, often arrow-shaped. Infl. race- 
mose. Firs, regular, usually dioecious, inconspicuous. P (6), tubular 
at base; A 6, or 3 and 3 staminodes; G {3) usually 3-loc. with axile, 
rarely i-loc. wdth parietal, placentae. Ovules usually 2 in each loc., 
anatropous, one above the other. Capsule or berry. Embryo in 
homy endosperm. The tubers of Dioscorea are valuable as food 
stuffs ; those of Testudinaria are also used. Chief genera : Dioscorea, 
Testudinaria, Tamus. Placed in Epigynae by Ben th. -Hooker, in 
LUiiflorae by Warming. [See Queva, Pick, sur Panai, de Papp, vigH. 
d, Taccacies et d* DioscoreeSy Lille. 1894.] 

Diosma Linn. Rutaceae (iv). 1 1 sp. S. Afr. Heath -like xerophytes. 

Diospyiinae (Warming). The 2nd cohort of Sympetalae (p. 146). 
IHospyros Linn. Ebenaceae. 180 sp. trop. Many sp. yield the 
valuable wood ebony. The sapwood is white and soft, the heart- 
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wood hard and black. D. reticulata Willd. (Mauritius) and D, 
Ebenum Koen. (Ceylon) yield the finest ebony. D. Embryopteris 
Pers. is the gaub tree of India; its fruit contains a sticky pulp, used 
for caulking seams in boats. Z>. Kaki L. f. is the Chinese date 
plum, or persimmon, whose fruit is used as a sweetmeat when dried, 
Lotus L. (temp. As.) the common date-plum. /?. virginiana L. 
(U.S.) is the N. Am. ebony or persimmon, cultivated for both wood 
and fruit. 

DlOtls Desf. Compositae (vii). i sp. D. candidissima Desf. (D. mari- 
tima Sm,), the cotton-weed, on the coasts of Brit., W. Eur., and the 
Medit. A hairy perennial (p. 187). 

Dipcadi Medic. Liliaceae (v). 12 sp. Afr., Medit., trop. As. 

Biphylleia Michx. Berberidaceae. 2 sp. N. Am., Japan. 

BlpliyBa Jacq. Leguminosae (ill. 6). 10 sp. Mexico, Cent. Am. 

Dipladme Beauv. Graniineae (x). 14 sp. trop. and sub-trop. 

Blplacus Nutt.= Mimiilus Linn. 

Blpladenla A. DC* Apocynaceae (ii. 4). 20 sp. S. Am. Most are 

Hanes climbing by hooks — “a circle of blunt spines at the bases of the 
leaves.” 

Biplarrhexia Labill. Iridaceae (ii). 2 sp. S. Austr., Tasm. 

Biplopappus Cass. = Aster Toum. 

IHplOtaxla DC. Cruciferae (ii. 10). 20 sp. Eur., Medit. (2 in Brit.). 

Biplusodon Pohl. Lythraceae. 42 sp. Brazil. 

I>lpfiacea6. Dicotyledons (Sympet. Aggregatae). About 150 sp. placed 
in 5 to 10 genera by different authors; chiefly N. temp., Old World. 
Most are herbs with opp. exstip. leaves (connate in Dipsacus), and 
cymes ^Triplostegia, Morina) or heads of flowers. That the heads 
are also cymose (p. 53) is indicated by the fact that the firs, do not 
open in strictly centripetal order. The outer firs, have the corolla 
more or less drawn out on one side (cf. Compositae, Cruciferae &c.). 
Bracteoles of the ordinary kind are rare (Triplostegia). Most genera 
have an epicalyx, a cup-.shaped organ springing from the base of the 
ovary, and usually regarded as composed of the two united bracteoles. 
K and C 5-merous, or 4-merous by union of two members. Sta. 4, 
epipetalous. G (2), i-loc. with one pendulous anatropous ovule. 
Firs, usually protandrous, of the floral class B' (p. 68). Fruit an 
achene (see Compositae) usually enclosed in the epicalyx. Seed with 
endosperm. Several are cultivated as ornamental plants; Dipsacus 
yields teasels. Chief getura: Morina, Dipsacus, Scabiosa. Placed 
in A.ste rales by Benth.- Hooker, in Dipsacales by Warming. (See 
Sambucus for relationships.) 

IHpBaealei} (Warming). The 7lh cohort of Sympetalae. 

Dlpsacos Linn, Dipsaceae. 12 sp. Medit., Eur., Afr, D. syhestris 
Milk, the common teasel, in Brit. The connate leaves form troughs 
round the stem in which rain-water collects ; it is very probable that 
some of this is absorbed by the plant. The protandrous firs, are 
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chiefly visited by bees. D. fullonum L. is the fuller’s teasel. The 
bracts are hooked ; the fruit-heads are largely used for raising the 
nap upon cjoth, 

Bipteracantlius Nees = Ruellia Linn. 

Diptorocaxpaceae. Dicotyledons (Archichl. Parietales). 16 gen. with 
313 sp., Seychelles to New Guinea, chiefly in India. They are mostly 
trees with entire leathery stipulate leaves, and racemose infls. of 5 , 
regular, peniamerous firs. Receptacle flat or slightly concave. K 5 ; 
C, 5 convolute; A 5, 10, 15 or more; G (3), 3-loc., with 2 ovules in 
each loc. Fruit usually a i-seeded nut, enclosed in the calyx, some 
of whose leaves grow out into wings serving as an aid in wind-car- 
riage of the seeds. No endpsperm. All contain resin-passages. 
Many are very valuable as timber trees, and in other ways. Chief 
genera : Dipterocarpus, Dryobalanops, Shorea, Vatica, Vateria, 
Placed in Guttiferales by Benth.- Hooker, in Cistiflorae by Warming. 

Dipterocarpus Gaertn. Dipterocarpaceae. 65 sp. India, Ceylon to 
Philipp. Is. The large amplexicaul stipules protect the young bud 
(cf. Magnolia, &c.). Several sp. yield wood-oil or Gurjun balsam, a 

, resinous juice obtained by tapping the base of the trunk, and used as 
a varnish, &c. Many yield useful timber. 

Dipteryic Schreb. (Couma?-ouMa Aubl.). Leguminosae (ill. 8). 8 sp. 

trop. Am. Z). odorata Willd. furnishes the fragrant Tonka or Ton- 
quin beans (the seeds) used in snuff, perfumery &c. The fruit is one- 
seeded and indehiscent. 

Disa Berg. Orchidaceae (3). 60 sp. S. and trop. Afr. The median 

sepal is hood-shaped with a long spur at the back; the labellum is 
usually small.. “In order that insects may reach the copiously stored 
nectar, they must insert their proboscides on either side of the 
column; and in accordance with this fact the viscid discs are turned 
outwards in an extraordinary manner, 'fhe polliqia are crooked, and 
when removed bend downwards by their own weight so that no move- 
ment is necessary” (Darwin). 

Disclildia R. Br. (inch Conchophyllum Blume). Asclepiadaceae (11, 4). 
46 sp. Indo-mal., Polynes., Austr. Epiphytes (p. 184), climbing by 
adventitious roots, and with fleshy leaves which have a covering of 
wax. The most interesting sp. is the curious pitcher-plant, D. Raffle- 
siana Wall., which besides the ordinary leaves, has “pitcher-leaves.” 
Each of these is a pitcher with incurved margin, about 10 cm. deep. 
Into the pitcher grows an adventitious root developed from the stem 
or petiole just beside it. The pitcher may hang wdth its mouth up- 
wards or may stand horizontally or upside down. No final explana- 
tion of its meaning has yet been made. It usually contains a lot of 
dSbris, apparently largely carried into it by nesting ants. Most of 
the pitchers contain more or less rain water, so that very likely they 
act as humus collectors and wnter reservoirs for the plant. The inner 
surface is coated with wax, so that the water cannot be absorbed by 
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the pitcher itself, but must be taken up by the roots. It is also sup- 
posed that the pitchers are useful in condensing for re-absorption the 
vajx)ur transpired by the numerous stomata upon their inner walls. 

Developmental study shows the pitcher to be a leaf with its lower 
side invaginated. The existing sp. of D. illustrate all stages in the 
process. Many, e.g. D. bengalmsis Colebr., have bi-convex leaves; 
others have the under surface concave, e.g, D. (C.) Collyris Wall., 
and the roots are developed under and sheltered by the concave 
leaves. From thivS stage a further invagination would lead to D. 
Rafflesiana. For further details of this interesting genus, see Treub 
in Ann. Buiienz. ill. 1883, Haberlandt*s Tropenreise, p. 168, and two 
papers in Ann, of Bot, 1893. 

Dischlsma Choisy. Scrophulariaceae (ii. 9). 9 sp. S. Afr. 

Disdflorae (Benth.-Hooker). The 2nd series of Polypetalae (p. 142). 

Dlsporum Salisb. Liliaceae (vii). ra sp. N. temp. As. and Am. 

Dissocbaeta Blume. Melastomaceae (i). 25 sp. Indo-mal., Philippines. 

Distegantlius Lem. Bromeliaceae (i). i sp. Cayenne. 

Dlstichlls Rafin. Gramineae (x). 4 sp. in salt places, Am. D. mari- 

tima Rafin. is also found in Austr. and is used for binding sandy soil 
(cf. Ammophila, Carex). 

Ditassa R. Br. Asclepiadaceae (ii). 60 sp. S. Am. 

Dodartia (Tourn.) Linn. Scrophulariaceae (il. 8). i sp. S. Russia, 
W. As. 

Dodecatheon Linn. Primiilaceae (iv). 5 sp. X. Am., N.E. As. Like 

Cyclamen. 

Dodonaea Linn. Sapindaceae (ii). 46 sp. Austr., Sandw. Is., Madag. 

Bolichandroxie Fenzl. Bignoniaceae (n). 7 sp. Madag. to Malaya. 

Dolichos Linn. Leguminosae (ill. lo). 30 sp. trop. D. Lablab L. is 
largely cultivated in the tropics for its edible pods, which are cooked 
like kidney beans. D. bijlorus L. the Horse-gram, is cultivated in 
India, &c. for feeding horses and cattle. 

Dombeya Cav. Sterculiaceae. 40 sp. Afr. 

Bondia Spreng.= Hacquetia Neck. 

Bonia G. et D. Don = CIianthus Soland. 

Boodia R. Br. Polypodiaceae. 5 sp. Ceylon to Austr. 

Borema D. Don. Umbelliferae {7). 4 sp. W. Centr. As. D. ammo- 

niacum D. Don is the source of the gum-ammoniacum used in medicine ; 
it is obtained by puncturing the stem. 

Boronicmn Tourn. ex Linn. Compositae (viii). 25 sp. N. temp. Two 
sp. are naturalised in parts of Britain. 

Borstenia Plum, ex Linn. Moraceae(i). 50 sp. trop. Am., Afr., i As,, 
often growTi in hot-houses. Herbs or shrubs with peculiar cymose infl. 
The common receptacle of the firs, is a flat or hollowed fleshy structure, 
often more than an inch wide. The flrs. are unisexual, sometimes all 
of one sex on one receptacle, sometimes intermingled with several 
males round one female. They are sunk in the receptacle, round 
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whose edge project a number of bracts. The perianth-segments are 
completely united to one another. Sta. in the i fir. usually 2. The 
fruit when ripe is shot out of the receptacle; the latter becomes very 
tuigid and presses on the fruit and at length ejects it as one might fillip 
awy a bit of soap between finger and thumb. 

Borsraiis = Dovyalis E. Mey. 

Doryantlies Correa. Amaryllidaceae (ri). 3 sp. Austr. 

Borycninm Linn. Leguminosae (ill. 5). 10 sp. Medit. 

tkmglasia Lindl. Primulaceae (i). 3 sp. arctic N. Am., r Spain to 

Italy (alpine, see p. 157). 

Dovyalis E. Mey. Flacourtiaceae. 3 sp. S. Afr., Madag. See Aberia. 
Placed in Bixineae by Benth.- Hooker. 

Downingia Torr. (incl. Clintonia Dougl.). Campanulaceae (ill.). 3 sp. 
Oregon, Calif., Chili. Z>. pulckella Torr. has no twisting of the 
floral axis, or not more than 90^^. 

Braba Dill, ex Linn. Cniciferae (iv. 14). 150 sp. N. temp, and 

arctic, and south-west. N. Am., 5 in Brit, (whitlow-grass). Most are 
tufted xerophytes with hairy or fleshy leaves. 

Dracaena Vand. Liliaceae (vi). 40 sp. Old World trop. Mostly 

trees, whose stems branch and grow in thickness (by a peculiar * extra- 
fascicular ’ cambium, see text-books of anatomy). The famous dragon- 
tree of Teneriffe (/?. Draco L.), which was blowm down in 1868, was 
70 ft. high and 45 ft. in girth and was supposed to be 6000 years old. 
A resin exudes from the trunk of this sp., known as dragon’s blood. 

Ilracoceplialum Linn. Lahiatae (vi. 3). About 40 sp. Eur., Medit.. 
As., and i in N. Am. 

Dracontium Linn. Araceae (iv). 6 sp. trop. Am. The sympodial 
rhizome gives rise yearly to one enormous leaf and an infl. The leaf 
has 3 chief divisions, and the lateral ones develope dichotomously at 
first. Fir. 5 with perianth. 

Dracopliyllum Labill. (incl. R. Br.). Epacridaceae. 26 sp. 

N.Z. , Austr. , New Caled. The sheathing leaves leave ring-scars when 
they fall. 

Dracttnoalus (Touni ) Adans. Araceae (vii). 2 sp. Medit. Fertilised 
like Arum. 

2>riliiia Jacq. Liliaceae (v). 15 sp. Afr. 

Drixniopsis Lindl. et Paxt. Liliaceae (v). 5 sp. S. and trop. Afr. 

DrimyB Forst. Magnoliaceae (3). jo sp. S. Am., and N. Z. to Borneo. 
There is a distinction between calyx and corolla (cf. Illicium). The 
bark of D, Winteri Forst. (Winter’s bark) is medicinal. 

Drosera Linn. Droseraceae. 90 sp, trop. and temp. 3 in Brit, of 
which D. rotundifoHa L., the sundew, is abundant in bogs. They are 
herbs usually with creeping rhizomes and rosettes of leaves. The blade 
of the leaf is circular in some sp., elongated in others, and is set with 
curious tentacles; these are emergences (p. 116) containing vascular 
bundles and ending in swollen reddish heads which secrete a sticky 
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fluid that glistens in the sun like dew. Flies and other insects mis*- 
taking it for honey are held by it. The tentacles are exceedingly 
sensitive to continued pressure even by the lightest, bodies j the result 
is to cause an inward and downward movement of the head of the 
tentacle, finally placing the fly upon the blade of the leaf. At the 
same time the stimulus passes to the surrounding tentacles causing 
them also to bend downwards to the same point. The victim is thus 
smothered and now the glandular heads of the tentacles secrete a 
ferment which acts upon the proteids of the insect and brings them 
into solution, when they are taken up by the leaf. Afterwards the 
tentacles expand once more and recommence the secretion of the 
sticky fluid. It has been shown by direct experiment that the food 
thus obtained is of great benefit to the plant, though it can live without 
it. By this means D. is able to live in very poor soil where no other 
flowering plants can live. It is noteworthy that the extra materials 
thus obtained are devoted chiefly to seed- production. If the stimulus 
produced by the capture of an insect be very powerful, the leaf itself 
may bend into a cup form, and this feature is very mar ked in some sp., 
the leaves bending almost double over the prey. [See p. 195-] 

The flrs. of the Brit. sp. rarely open, but pollinate themselves in 
the bud. The stigmas are branched each into two lobes. 

l>ro 8 emcea 6 . Dicotyledons (Archichl. Sarraceniales). 6gen. with 100 
sp. Drosera is a cosmopolitan genus, the rest are more local in distri- 
bution. Herbaceous plants, usually with perennial rhizome and 
rosettes of leaves, Aldrovanda is a water-plant. All are insectivorous 
plants ; Dionaea and Aldrovanda have sensitive leaves which shut up 
when touched, the others catch their prey by means of sticky tentacles 
upon the leaves. For details see individual genera. Firs, usually in 
cincinni, rarely in racemes or solitary, § , regular. 5 — 4-merous, usually 
hypogynous. K (5) ; C 5, imbricate or convolute ; A usually 5, j^K>Uen 
in tetrads (cf. Ericaceae). Cpls. 2, 3 or 5, united; placentae usually 
parietal, rarely axile or free -central ; style long; stigmas simple or 
branched. Ovules 3 — oo, anatropous. Loculicidal capsule. Seed 
with endosperm and small basal embryo. Genera : Dionaea, Aldro- 
vanda, Drosophyllum, Drosera, Byblis, Roridula. Placed in Rosales 
by Ben th.- Hooker, in Cistiflorae by Warming. 

ProBOphylluiii Link. Droseraceae. i sp., D. lusitanieum Link, IVIorocco, 
Portugal, S. Spain. Tlie long narrow leaves are provided with 
glands of two kinds — stalked glands secreting a sticky fluid (cf. 
Drosera), and sessile ones which only secrete when stimulated by 
nitrogenous matter, and then secrete a digestive ferment. Insects 
alight on the glands and are entangled by the sticky secretion ; they 
struggle for a while and finally sink down and die upon the leaf and 
are digested by the ferment. The taller glands have no power of 
movement, but are able to secrete a ferment as well as the sessile ones. 
[See p. 195 and Bot. Cent. 60, p. 33.] 
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Dmpaoeae (Warming) = Rosaceae (sub-order v). 

Bryandra R, Br. Proteaceae (il). 50 sp. Austr. Like Banksia. 

I)r3raB Linn. Rosaceae (iii. 6). 2 sp. arctic. octopetala L. alpine 

' in Brit. It is androdicecious in the Alps, but probably the ^ plants 
are due to poor nourishment (p. 89). The style becomes feathery 
after fertilisation (cf. Clematis, Geum). 

Brymaria Willd. Caryophyllaceae (11. 3). 30 sp. trop. and S. temp. 

Brymoglossum Presl. Polypodiaceae. 3 sp. Himal. to Borneo. D. 
cat nosum Hk. has succulent leaves. 

Brymonia Mart. Gesneriaceae (i). 15 sp. trop. Am., W. Ind. 

Bryobalanops Gaertn. f. Dipterocarpaceae. 4 sp. Borneo, Sumatra. 
/>. aromatica Gaertn. and other sp. yield Borneo or Sumatra cam- 
phor; it is found in the cracks of the wood and is obtained by cutting 
up the trunk into pieces. It is rarely seen in Europe, being used 
chiefly in China, where it commands a high price. The young leaves 
are red, and hang downwards (p. 199). 

Bugn^etia A. St. Hil. Anonaceae (3). 20 sp. trop. S. Am. D. quita- 

^ rensis Benth. and other sp. furnish, it is said, some of the lancewood 
of commerce. The fruit is formed of the individual berries or achenes 
united to the fleshy receptacle. 

Buranta Linn. Verbenaceae (ii). 8 sp. S. Am. 

Burio Adans. Bombacaceae. 7 sp. Iixlo-mal. D. zihdhinus Murr. 
produces the durian fruit, w’ell known for its delicate flavour and 
disagreeable smell. 

Buroia Linn. f. Rubiaceae (i. 8). 10 sp. S. Am. The chief interest 

is the myrmecophilous habit (p. 117). D. petiolaris Hk. f. and />. 
hirsuta K. Sch. have stems swollen just below the infl. The .sw'ollen 
part is hollow' and entrance is obtained by two longitudinal slits. This 
curious organ seems to arise spontaneously and is inhabited by ants, 
w^hich bite through the thin parenchymatous tissue of the slits. D.sacrt- 
fera Benth. et Hk. f., on the other hand, has its ‘ant-houses’ on the 
leaves. At the base, upon the under side of each leaf, are two pear- 
shaped organs formed by outgrowth of the leaf. The entrance is upon 
the upper side of the leaf, and protected from the rain by a little flap. 

Buvatia Kunth = Schinus Linn. 

Byckia Schult. f. Bromehaceae (3). 6 sp. Brazil. 

Bypsis Noronha. Palmae (iv. 6). 6 sp. Madag. (p. 158). 

Bysodia Cav. Compositae (v£). 34 sp. Am. 

Bysozylum Blume. Meliaceae. 100 sp. Indo-mal. 

Ebenaceae. Dicotyledons (Sympet. Ebenales). 5 gen. with 280 sp. 
trop. (especially Indo-mal.). Trees and shrub^^ with alt., opp. or 
whorled, simple, leathery, usually entire leaves. Firs, axillary, soli- 
tary or in small cymes, regular, usually di(>icious, bracteolate, 3 — 7- 
merous. K persistent, gamosepalous ; C convolute, gamopetalous. 
Sta. epipetalous at base of tube, usually in 2 whorls but frequently 00 
by branching ; staminodes usually present in ? flrs. , ovary syncarpous. 
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superior, 2 — 16-loc., with i — 2 anatropous ovules pendulous in each 
loc. Styles 2 — 8, free or united below. Fruit usually a berry with 
fewer seeds than there were formerly ovules, sometimes dehiscent. 
Embryo straight or slightly curved, in abundant cartilaginous endo- 
sperm. Many of these trees yield valuable wood, e,^. Diospyros. 
Genera : Royena, Euclea, Maba, Diospyros, Tetraclis. Placed in 
Ebenales by Benth.- Hooker, in Diospyrinae by Wanning* 

Ebenales. The 3rd cohort of Sympetalae in Engler's system, the 6th 
in Bentham and Hooker’s system (pp. 140, *43)- 

Ebenus Linn. Leguminosae (in. 7). 14 sp. Medit. 

Ecballium A. Rich. Cucurbitaceac (iii). i *p. Medit., E. EkUerium 
A. Rich., the squirting cucumber. When ripe the fruit is highly 
turgid. As it drops from the stalk, a hole is made in its lower end, 
and through this the contraction of the pericarp squirts the seeds, 
mixed with a watery fluid. A powerful purgative (elaterium) is pre- 
pared from the fruit. 

Eccremocarpus Ruiz et Pav. Bignoniaceae (iii). 3 sp. Peru. See 
order. The valves of the fruit hang together at the lop, 

Ecbeveria DC. = Cotyledon Linn. 

EcMdxiopsis Hook. f. Asclepiadaceae (ii. 4). 4 sp. E. Afr. Xero- 

phytes with succulent stems. 

EcMnocactuB Idnk et Otto. Cactaceae(r. i), 200 sp. Texas to Chili. 

Ribbed cacti (see order). 

Ecbinocereua Engel m. =Cereus Han. 

Ecbinocystis Ton-, et Gray. Cucurbitaceac (iv). 25 ^p. Am. Tuber- 
ous climbing herbs. E. lobata Torr. et Gray is often cultivated. 
Its tendrils are very sensitive and nutate very rapidly. The tendril 
becomes straight and eiect as it comes round towards the main axis, 
thus avoiding contact, 

Echinopbora Tourn. e\ I.inn. Umbelliferae (4). 8 sp. Medit. One 

cpl. is aborted. The umbel has one ? flr. m the centre, surrounded 
by cT flrs. The spiny stalks of the latter enclose the fruit. 

Echinops Linn. Compositae (xi). 75 sp. E. Eur., Afr., As. The 

spherical head is really compound, formed of a great number of small 
I -flowered heads, each with its owi involucre. The firs, are largely 
visited by bees. 

Ecbinopsis Zucc. = Cereus Ha^^ . 

£cMnopt6r3rs A. Juss. Malpighiaceae (i, but forming a link between 
I and 2, as it has a flat torus), i sp. Mexico. Mericarp spiny. 

Ecbixiospermiun Sw. Boraginaceae (iv. 2). 50 sp. temp. E. Lappula 
Lehm. is often cultivated. The firs, change colour from white to red 
and blue (see order). Fruit hooked. 

Ecbites P. Br. Apocynaceae (n. 4). 40 sp. Am. 

Ecblum Tourn. ex Linn. Boraginaceae (iv. 5). 30 sp. Eur., Medit. 
E. vtAgare I.., viper’s bugloss, in Brit. Fir. zygomorphic, protand- 
rous, visited by bees. 
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Bdwaxsdsta Salisb. ^ Sophora Linn. 

]E 2 i]raffc|a Linn. Boraginaceae (n). 40 sp. trop., chiefly Old World. 
Trees and shrubs. 

jShrlliirta Thunb. Gmmineae (vii). 20 sp. S. Afr., 1 Mascar., 2 
N. Z. Useful pasture grasses for sandy soil. 

BtolUlomia Kunth. Pontederiaceae. 5 sp. S. Am. The sym podium 
is very complex (see Nai. Each shoot in turn is pushed to one 

side by the axillary shoot of its last leaf but one ; with this shoot it is 
combined, however, up to the first leaf of the axillary shoot. After 
leaving the axillary shoot, each shoot bears another leaf, and then 
ends in the infl., which is enclosed in a spathe, and which at first 
glance appears to spring from'the stalk of the last leaf. In E. azurea 
Kunth. the firs, are dimorphic, in E. crassip^s Solms trimorphic 
heterostyled. This last sp. has, when floating freely in water, large 
bladder-like swollen petioles, but if it be grown in soil, these are not 
nearly so large. Their object is not clearly understood, but they 
cause the plant to float high in the water and it is easily blown about 
by wind. 

filaeagnaceae. Dicotyledons (Archichl. Thymelaeales). 3 gen. with 
17 sp. found chiefly on steppes and coasts of the N. Hemisph. They 
are much branched shrubs, often with leathery leaves, which are 
entire, opp. or alt., and covered, as are all parts of the plants, with 
scaly hairs. There are frequently thorns on the surface (reduced 
shoots). Infl. racemose. Firs. 5 or unisexual, 2- or 4-merous. In 
the dT the receptacle is often flat, but in the § or ? flower it is tubular 
as in Thymelaeaceae, and may be fused with the ovary. No petals. 
Sta. as many, or twice as many as sepals. CpI. i with one erect 
anatropous ovule. Fruit a pseudo-drupe. Seed with little or no 
endosperm. Chief genera . Hippophae, Elaeagniis. Placed in Daph- 
nales by Benth.-Hooker, in Thymelaeinae by Warming. 

Elaeagnus (Toum.) Linn. Elaeagnaceae. 12 sp. As., Eur., N. Am. 
(the oleaster). The fruit of some sp. is edible, and the plants are 
grown in shrubberies. 

Elaels Jacq. Palmae (iv. 7). 2 sp., one in trop. Am., the other, E, 

guinecnsis in trop. Afr. The latter is the oil-palm, from whose 
fruits the palm-oil, so largely used for railw^ay axles &c., is obtained 
by boiling. 

Elaeocarpaceae. Dicotyledons (Archichl. Malvales). 7 gen. with 120 
sp. trop. and sub-trop. Trees and shrubs with alt. or opp., stipulate 
leaves, and racemes, panicles or diebasia of flrs. Disc usually present 
K 4 or 5, free or united, valvate; C 4 or 5, rarely united, the petals 
often much divided at the ends, valvate or imbricate but never convo- 
lute. Fir. often apetalous. Sta. qo , free, on the disc, which is some- 
times developed to an androphore; anthers 2-loc., usually opening 
by two pores (sometimes confluent) at the apex. Ovary ses&Oe, with 
2 — 00 (rarely i) loc. Ovules in each loc. oc or 2, anatropous, pendu- 
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lous with ventral raphe. Style simple, sometimes lobed at apex. 
Fruit a capsule or drupe. Embryo straight, in abundant endosperm. 
Chief genera: Elaeocarpus, Sloanea, Aristotelia. The E. are united 
to Tiliaceae by Benth. -Hooker and Warming; the grounds upon 
which they are separated in Nat, PJl, are chiefly anatomical. 

Blaeocaxpus Burm. ex Linn. Elaeocarpaceae. ^ sp. trop. 

Elaeodendroii Jacq. f. Celastraceae. 30 sp. As., Austr., S. Afr., trop. 
Am. Included in Cassine in Nat, PJl. 

Elateriiim Jacq. f. Cucurbitaceae (iv). 12 sp. trop. Am. The fruit is 

explosive like that of Ecballmm. 

Elatiiiaceae. Dicotyledons (Archichl, Parietales). 2 gen. with 30 sp. 
trop. and temp. Undershrubs, herbs, or annual water-plants; the 
latter are able to live on land, altering their structure to suit the 
changed conditions (see p. 173 and cf. Littorella i&c.). Leaves opp. 
or whorled, simple with interpetiolar stipules. Firs. 5 , regular, 
solitary or in dichasia, 2 — 6-merous. Calyx hypog., free or united. 
Corolla imbricate. Sta. in 2 whorls, or inner aborted. Ovary syn- 
carpous, suj)enor, multiloc. , with simple style. Placentae axile. Ovules 
00, anatropous. Capsule septifragal. Seed straight or curved. 
Endosperm thin or none. Genera: Bergia, Elatine. Placed in 
Guttiferales by Benth. -Hooker, in Cistiflorae by Warming. 

Elatine Linn. Elatinaceae. 14 sp. trop. and temp. E, hexandra DC. 
and E, liydroptper L., the water peppers or pipe-worts, in Brit, 
(rare). 

Elatiiieae (Benth. -Hooker) - Elatinaceae. 

Elatostema Forst. Urticaceae. 50 sp. Indo-mal. and E. As. 

Eleocharis R, Br. Cyperaceae (i). 80 sp. cosmop. £. palustns R. Br. 
is common on turfy moors in Brit. The green tissue is centric (p. 192). 
The tubers of E. tuberosa Schult. (E. As.) are used as food. 

ElephantopUB Linn. Compositae (i). 16 sp. trop. Am., W. Afr. 

Elettaxia Maton. Zingiberaceae. i sp. India to Java, E. CardamO’ 
mum Maton. The flrs. are borne on leafless shoots springing from the 
rhiz-ome. The dried fruits are knowm as Cardamoms, and are used 
as a condiment. 

Elausine Gaertn. Gramineae (xi). 6 sp. trop. and sub-trop. E. cora- 
cana Gaertn. is used as a cereal, and several are useful fodder-grasses. 

Wamm. Buchen. Alismaceae. i sp. Eur. (incl. Brit.), Syria, £. natans 
Buchen. 

itnittia. Linn. Hydrophyllaceae. 4 sp. N. Am. 

Elodea Michx. Hydrocharitaceae. 6 sp. Am., of which the chief is 
E, canadensis Michx., the American w'ater-weed, which arrived in 
Brit, about 1842 and rapidly .spread over almost all the inland waters 
of western Europe. Only the ? plant is known in Europe, and all the 
spreading is therefore due to vegetative multiplication chiefly by the 
breaking oflf of twigs. It is a submerged plant, slightly rooted, with 
whorls of leaves, in whose axils are found the squamulae usual in 
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this group of plants. The flower has P 6, A 9; it breaks off as a 
bud and comes to the surface (cf. Vallisneria), where it opens. The 
ovary of the ? flr. grows to such a length as to bring the flr. to the sur- 
face, where it is pollinated. It has P 6, staminodes 3, G {3), and is 
enclosed below in a 2 -leaved spathe. The plant is very hardy and 
does not form a true winter bud ; the leaves are merely a little more 
closely grouped together. 

Elyxnus Linn. Gramineae (xii). 30 sp. temp. E, arenarins L., thelyme 
grass, occurs on sand-dunes in Brit. (cf. Ammophila and see p. 188); 
its leaves are coated with wax, but do not roll up in diy air. 

Embelia Burm. f. Myrsinaceae (ii). 60 sp. trop. 

Embothrium Forst. Proteaceae (ii). 5 sp. Andes, Chili, E. Austr. 

Eniez Neck. Polygonaceae (i. 2). i sp. Medit., S. Afr., Austr. The 
fruit is surrounded by the perianth, 3 of whose leaves are spiny. 

Empetraceae. Dicotyledons (Archichl. Sapindales). 3 gen. vith 4sp., 
widely scattered over the N. Hemisph. and in the Andes. They 
occupy similar positions to the Ericaceae, and have a heath-like habit. 
The leaves are incurved backwards, forming a cavity on the under 

' side, into which the stomata open, and which is partly filled up by 
hairs. The infl. is racemose and usually dioecious. In all but Corema 
the flrs. are on ‘ short shoots ’ which arise laterally from the main 
axis and bear only scales below the infl. K 3, C 3, A 3, G (2 — 9). 
Loculi = cpls. j ovules i in each, anatropous or nearly campylotro{>ous, 
erect on axile placenta, with ventral raphe. Fniit a drupe with 2 — 9 
Stones. Seed albuminous with no caruncle. The nearest related 
orders are Euphorbiaceae and Celastraceae or Buxaceae, but the 
family has been placed in various positions by ilifferent authors, e.g. 
by Benth. -Hooker (p. 145). Genera: Corema, Elmpetrum, Ceratiola. 

Empetrum (Tourn.) Linn. Empetraceae. I’he only sp., E. nigrtim 
L. the crow-berry, i:> found on moors in the N. temp, zone (inch Brit.) 
and in the Andine chain. For habit, flr., lic., see order. The flr. i.s 
dicecious and anemophilous, but it sometime.'^ is 5 and protandrous, 
and is said to be vi.sited by flies. 

Enantloblastae (Warming). The 4th cohort of Monocotyledons. 

Encepbalartos Lehm. Cycadaceae. i2sp. Afr. The Kaffirs prepare 
a meal from the pith (cf. Cycas). 

Entada Adans. Leguminosae (i. 5). it sp. trop. E> scandem Benth. 
is a common climber of tiop. Am. Il^ pods, which are about 4 feet 
long, are sometimes carried to Fur. by the Gulf Stream. 

Eatelia R. Br. Tiliaceae. 1 sp. N. Z, (p. 158). The wood is very 
light, and is used for floats, &c. 

Epacrldaceae. Dicotyledons (Sympet. Ericales). 2 1 gen. with about 
320 sp., found chiefly in Austr. and Tasmania, where they represent 
the Ericaceae of other continents, but extending also to India, N. Z., 
and S. Am. They resemble the Ericaceae (sect, rv.) closely in habit 
and appearance, being mostly small shrubs, sparingly branched, with 
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narrow, entire, rigid leaves, usually alternate. Sometimes the leaves 
are sheathing, in which cases either no scar is left on the stem when 
the leaf falls, or a ring mark is left, as in Dracophyllum. The firs, are 
usually in terminal racemes or spikes, ? , actinomorphic. K 5, C (5), 
A 5, hypogynous at edge of disc, or more often epipetalous ; the anthers 
opening by one central longitudinal slit and without horns or other 
appendages; pollen simple or in tetrads. G (5) cpls. opposite petals, 
placentae axile; ovules in each loc. 1 — 00 , anatropous, usually pendu- 
lous. Style simple, sometimes in depression of top of ovary, with a 
capitate stigma. Fruit a capsule or stony drupe. Embryo straight, in 
copious endosperm. Chief genera: Sprengelia, Richea, Draco- 
phyllum, Epacris, Styphelia. Placed in Ericales by Benth.- Hooker, 
in Bicornes by Warming. 

Epacrideae (Benth. - Hooker) = Epacridaceae- 

Epacris Forst. Epacridaceae. 30 .sp. S.E. Austr. , N.Z., New Caled. 
They are much cultivated in greenhouses for their firs. 

Ephedra Tourn. ex Linn. Gnetaceae. 20 .sp. warm temp. Shrubs, 
much branched, with opp. connate leave.*, reduced to scales, so that 
the stem performs the work of assimilation (p. 181). Firs, diclinous, 
with no trace of cpls. in , or of sta. in ? . i firs, in spikes, the ? in 
pairs or solitary, usually bracteate. The S fir. has a perianth of 
^ antero-posterior united leaves, beyond which the axis is prolonged 
and bears 2 — 8 ses.sile 2-locular anthers. The ? has a tubular perianth 
and one erect ortbotropous ovule with a long micropyle projecting at 
the top of the flr. ; the dr. or firs, are enclosed by bracts which become 
red and fleshy after fertili.sation and enclose the fruit. The seed Is 
enclosed in the perianth, which becomes wfX)dy, and the fleshy bracts 
cover this again, I'here are two cotyledons in the embryo ; the seed 
is albuminous. For further details see Nat. PJl.^ and art. Gymno- 
speimae. 

Epldendrum Linn. Orchidaceae (13). Over 400 sp. trop. Am., many 
epiphytic, d'he labellum is often more or less united to the column, 
and a canal runs from the junction right down into the ovary. 

Epigaea Linn. Ericaceae (ll. 4). 2 sp., E. asiatica Maxim, in Japan, 

E* repens L., the trailing arbutus ( r mayflower, in the atlantic U.S, 
(p. r^b). The flrs. are tetramor])hic (Darw in, Forms of Firs. p. 297). 

Epigynae (Benth.- Hooker). The 2nd series of Monocotyledons. 

Bpiloblum Dill, ex Linn. Onagraceae (ii). 160 sp. temp, and arctic; 

9 in Brit, (willow-herbs). The flr. is regular, but in some sp. slightly 
zygoraorphic by the bending of sta. and style (p. 69), which project 
so as to make a landing-place for insects. Of the Brit. sp. several may 
l>e noticed, as the firs, form an interesting series in regard to cross- 
pollination, »S:c. (cf. Phacelia, Geranium, &c.). In E. angles tifoHum 
L. the flrs. are large and autogamy almost impossible. Honey is 
secreted by the upper surface of the ovar)’. The sta. are ripe when 
the flr. opens, and project horizontally, whilst the style, with its 
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stigmas closed, is bent downwards. Afterwards the sta. bend down 
and the style up, and the stigmas open. This is the plant in which 
C. K. Sprengel (1793, see biography in Nat, Science, 1893) made the 
first discovery of dichogamy. In E. hirsutum L. sta. and stigmaare 
ripe together, but th^ stigma projects beyond the sta. ; if not polli- 
nated it bends back and touches the anthers. E. parvijiomm Schreb. 
is a small-flowered sp., rarely visited by insects ; 4 sta. are shorter, 
4 longer, than the style; the former are only useful for cross-pollina- 
tion, the latter self-pollinate the flr. Sta. and stigma ripen simul- 
taneously. The seed of E. is provided with a tuft of hairs for wind- 
carriage. 

^jimedlum (Tourn.) Linn. ( 5 xcl. Vancouverta C. Morr. et Dene.). 
Berberidaceae. 10 sp. N. temp. Old World. E. alptnum L. is na- 
turalised in Brit. It has, like most E., a 2-merous flr., which is pen- 
dulous, with glandular hairs on the stalk. It is protogynous, and 
after a time the valves of the anthers bend upwards and roof over the 
stigma, and the male stage begins. P'inally self-pollination occurs by 
the elongation of the style carrying the stigma among the valves. 

' The nectaries are of a curious dioe-like pattern. The seeds have a 
membranous aril. 

Epipactis Adans. Orchidaceae (4). 10 ^p. N.temp.; 2 in Bnt., E. lati- 
folia All., and E, palustns Crantz (hellebonne). There are two 
.staminodes at the sides of the column; the anther is aciotonic. The 
labellum ha& a hinged terminal portion, which by its rebound causes 
the insect to fly somewhat upwards m leasing the flr. In so doing it 
rubs the rostellum, which instantly becomes very viscid and cements 
the pollinia (which have no true caudicles) to the insect. The chief 
visitors are wasps (p. 103). See Darwin’s Orchids, p. 93, 

EpiphyUtun Haw. Cactaceae (1. i). 4 sp. Brazil, often epiphytic. 

Epipogum S. G. Gmel. ^Irchidaceae (4). i sp. Eur. (incl. Brit.), As., 
E. aphylluin Sw., a leafless saprophyte (p. 195) with a branched 
rhizome and no roots; it has an endotropic mycorhiza (p. 23) Flr. 
as in Epipactis, but without any twisting of the receptacle. 

Epiprenmum Schott. Araceae (n). 8 sp. Indo-mal. 

E|>i8CiA Mart. Gesneiiaceae (i). 30 sp. trop. Am. 

Eqnlsetaceae. Pteridophyta (Equisetineae). An order with only one 
surviving genus (Eqursetum, but formerly well represented upon 
the earth. Many large fossil forms (Calamites, &c.) are known. 

Equisetineae. One of the main divisions of l*teridophyta con- 

taining the single order Equisetaceae. 

Equisetum Linn. Equisetaceae {the only genus). 25 sp. temp, and 
arctic; 9 in Brit, (horsetails), chiefly in swampy places. They are 
perennial herbs with sympodial rhizomes, which scud up aerial shoots 
each year. These may be of one or two kinds; in some sp. the 
ordinary green shoot bears the reproductive spike at the end» while in 
others there is a special reproductive shoot, usually appearing early 
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in the year, and often without chlorophyll, the ordinary shoots per- 
forming assimilating work only. The stem is very distinctly jointed, 
and at the nodes are borne whorls of united leaves, closely pressed 
against the stem, and of little or no use in assimilation. The branches 
emerge through the leaf-sheath and thus appear at first sight endo- 
genous in origin (p. *22); in reality they are exogenous, but formed 
so much later than the leaves that their points of origin are already 
covered by the leaf-sheath, and so they are compelled to burrow 
through it. Stages in this process may easily be observed. The 
surface of the stem is grooved ; the ridges are occupied by mechanical 
tissue, whilst the green tissue and stomata are at the base of the 
furrows. This is a marked xerophytic structure (p. 181) and is 
repeated very closely in Casnarina In several sp. the internodes of 
the rhizome are sw^ollen into tubers, which serve for hibernation and 
vegetative propagation. 

The spike is ver}' like the e fir. of a Conifer, and has as much right 
to the title of flower. It consists of an axis with short internodes, 
bearing a densely packed mass of ^porophylls. Each is shield-shaped 
and Irears a number of sporangia u|x»n the under side of the head 
{i,e. towards the stem), arranged like the horses of a ‘ merry-go- 
round.’ The spores are of one kind only ; each has, running round 
it, two spiral cuticularised bands of membrane, formed from.the outer 
wall and tenned elaters. These are hygroscopic, unfolding in damp 
air. In the rolling up again on drying, the elaters of one spore 
become entangled with those of others and cause them to adhere 
together, so that several prothalH may be formed near to one another 
when they germinate upon the soil. This is very necessarj^ for the 
prothalli aie dioecious, though so far as we can tell the spores are all 
alike. The prothallus is fairly large, the male being smaller than 
the female. 

The stems of Jiyemale L. are used for polishing under the name 
of Dutch rushes; the cell-walls of the mechanical tissues contain much 
silica, as do also those of most sp. 

For further details, see Pteridophyta, and Campbell’s Mosses and 
Ferns, 

EragroBtis Host. Gramineae (x). 100 sp. mostly subtrop. 

Linn, (excL Pseuderanthemum Radlkf.). Acanthaceae 
(iv.A). 17 sp. trop. As. 

Erantllis Salisb. Ranunculaceae (2). 7 sp. N. temp. E. hyemalis 

Salisb., the winter aconite, is naturalised in Brit. It has a thick 
rhizome or row^ of tubers, one formed each year. The firs, appear in 
February, before the leaves, and are solitary and terminal. Each has 
an involucre of three green leaves, a ‘calyx’ of 6 segments, and 
several honey-leaves or petals. 

Emnia D. Don. Ericaceae (iv. 10). 30 sp. Cape Col. 

Eremurus Bieb. Liliaceae (in). 20 sp. alpine, W. and Cent. As. The 
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fir. is protogynous ; the petals crumple up before the essential organs 
are ripe. The leaves of E, aurantiacus Baker are eaten in Afgha- 
nistan. 

Eria Lindl. Orchidaceae (21). 80 sp. trop. As. Epiphytes. 

I&iaohlie R Br. Grammeae (i\). 22 sp. trop. As , Austr. 

Eriaatliiis Michx. Grammeae (ii). 17 sp. trop 

Erica (Toum.) Linn. Ericaceae (iv 9). 420 sp. Eur. (esp. Medit.) and 
S. Afr. (see order). 5 sp. occur in Bnt. The two common heaths, 
E, cinerea L. and E. 7 eirahx L , cover great areas of moor ; the 
others are ranties of Cornwall and Ireland. In habit E. resembles 
Calluna. The flr. is bell -shaped and pendulous, visited and fertilised 
mainly by bees Honey is seoieted by the disc, and insects hanging 
on to the flr. and probing for it, mu^t shake the sta. and receive a 
show’^er of the loose powdery^ pollen from the pores in the tips of the 
anthers. In the wider mouthed sp the anthers have horn-like pro- 
jections at the back, which ensure contact with the insect’s proboscis. 
The stigma protects beyond the sta so as to be touched first. 

Many S Afr. sp. are cuhnated in greenhouses. / scopai la L. is 
, the common heath of S. I ranee cS.c , growing se\eral feet high. It is 
knowm as Bruy ere and its rootstocks furnish ‘briar’ wood pipes. 
The roots of heaths possess an endotropic rnycoihiza 
Ericacea.e. Dicotyledons (Sy^mpet Fncales) A family of about 50 
gen. and 1350 sp Owing to heir numbers and their social habit of 
growth the E. form \ery characteristic parts of the \egetation in many 
portions of the globe They are found in most parts of the world 
except in deserts and in hot damp tropical regions. The Encoide<ie 
are confined to Africa, Medit and Europe, the two great masses of 
them being however separated by the Sahara, though sp. of Erica ^c. 
occur in each. Another peculiar phenomenon is that those sp. of 
Andronudeae with north circumpolar distribution (if g Andromeda 
pohfolia) have their nearest allies in trop. and sub-trop floias (see 
Drude in Nat. Pjl. or PJianzengeog. for a full discussion of the in- 
teresting distribution of E. See also the genera, esp. Rhododendron, 
Vaccinium, CalJiina, Erica) 

The distnbution of E on arctic moors and swamps and on dry 
moors in warmer regions (almost all of them grow m peaty soil) would 
lead us to expect the presence of xeruphytic characters in them; and 
such is indeed the case, esp<cially in Eruoideae. The family consists 
of woody plants varying m size from small under^hruhs to large shrubs 
or even trees. Two types of habit may be distinguished — that of 
Encotdeae and that of the remaining tribes. In the latter there are 
usually true winler-buds formed {eg. Rhododendron), even though 
the leaves may last over the wunter The bud is covered with scale 
leaves, and when its elongation occurs these drop off and a gap is left 
on the stem ; the foliage leaver tend to form rosettes at the ends of the 
twigs. The leaves themselves are generally elliptical, entire or nearly 
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SO, and leathery, frequently hairy. The upper epidermis is stoutly 
cuticularised, and there is very often water storage tissue between it 
and the g^reen tissue. In the Ericoideae there are no true winter-buds 
or scale-leaves; the plants are evergreen, and the whorled leaves 
needle-like, often through being rolled back on themselves to form a 
groove or even a chamber on the under side (cf. Empetrum, and see 
p. 192). 

The infi. commonly terminates a strongly growing shoot, and a 
sympodial growth tends to be formed. The firs, may be solitary, but 
are more often in racemose groupings, each with a bract and two 
bracteoles, $, actinomorphic or slightly zygomorphic. K 4 — 5; C 
{4 — 5) or 4 — 5 (Lcdeac), usually bell-shaped; A 8 — 10, obdiploste- 
monous, hypogynous or rarely slightly epipetalous; anthers introrse, 
often with projecting appendages, the thecae often spreading at top, 
and opening by apical pores; pollen grains in tetrads. Below the 
gynnt'ceum is a lleshy disc secreting honey. O (4 — 5) superior or 
inferior, 4 — 5-lociilar, with axile placentae; ovules in each loc. i — oo , 
anatropous; style simple with capitate stigma. F'ruit a capsule, 
drupe or berry. Embryo cylindrical, in copious endosperm. 

The firs, of the Brit. sp. are rnostly bee-firs, with a ‘loose-pollen’ 
mechanism. The hanging position and the size of the flower are 
suited to bees. 'I'lie .stigma projects .so a.s to be first touched, and in 
probing for the honey at the base of the fir. the bee touches the sta. 
or their projecting horns, and by thus shaking them causes a shower of 
]X)llen to fall upon itself from the tips of the anthers. Calluna is 
partly anemophilous ; Kalmia has a curious explosive inecham'sm (see 
C. , K,, and Erica, &c.). 

Bentham and Hooker separate ividcae \ rom the E. and make 

of them an independent order, on account chiefly of the inferior 
ovary. They add to the E. as here defined, the Byrola group of 
Pyroiaceae 

Classification and chief genera (after Drude). 

I. KIIODOD END RO IDEA E (seplicidal capsule; seed with 
ribbed loose coat, often winged; corolla falling after flowering; 
sta. v\ ith upright or long adnate anthei*s, wdth no append- 
ages) ; 

1. Ledeae (polypet,): Ledum. 

2. A’ (zygomorphic) : Rhododendron, Menziesia. 

3. Phyllodoceae (actinomorphic): Loiseleuria, Kalmia, Phyllo- 
doce, I^aboecia. 

II- ARBUrOIDEAE (berry or loculicidal capsule; seed tri- 
angular or ovate, not winged ; corolla falling; anthers much folded, 
wdih peg-like appendages, or prolonged into tubes, shedding 
the pollen upw ards ; ovary superior) : 

4. Androfnedeae (dry capsule with small calyx at base) : Cas- 
siope, Andromeda, Epigaea. 
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5. Gauitheruae (fruit a capsule or berry; calyx fleshy round 
capsule, or leafy; anthers blunt at tip or with two short 
processes) : Gaultheria, Pemettya. 

-6. Arbuteae (calyx as small disc at base of berry; anthere with 
two long processes) : Arbutus, Arctostaphylos. 

III. VACCJNIOIDEAE (as IL, but ovary inferior): 

7. Vaccinieae (ovary sharply defined from peduncle) : Gaylus- 
sacia, Vaccinium. 

8. Tkibaudieae (calyx decurrent on ovary and going over into 
peduncle) : Pentapterygium, A.gapetes, Paphia, Macleania, 
Thibaudia. 

IV. ER/COIDEAE (fruit usually a loculicidal capsule or a 
nut; seeds round, not winged; corolla pereistent after flowering; 
anther with short connective, thecae spreading above, frequently 
appendr^ed) : 

9. Ericeae (> i seed in each loc.) : Calluna, Erica. 

10. Salaxideae (i seed in each loc., capsule or nut): Eremia, 
Salaxis. 

r [The E. belong to the cohort termed Ericales by Benth. -Hooker 
and Engler, Bicorne^ by Warming.] 

EricaJes. The ist cohort (Engler) of Sympetalae (p. 139). The 4th 
cohort (Benth, -Hooker) of Gamopetalae (p. 143). 

Erisreron Linii. Compositae (i.i). 150 sp. cosmop., chiefly N. Am.; 

2 in Brit, (flea-bane). 

Erinus Linn. Scrophulariaceae (11 1. ro). i sp. Pyrenees, Alps (p. 159). 

Exiobotrya Lindl. Rosaceae (11. 4). 10 sp. sub-trop. As. The fruit 

of E. japomca Lindl. is a favourite de.ssert fruit in the East (loquat). 

Eiiocaulaceae. Monocotyledons (Farinosae). 6 gen. with 340 sp. 
mostly trop. and sub-trop. (see Eriocaulon). Perennial herbs 
with grass-like leaves. Firs, in heads (involucrate), inconspicuous, 
unisexual, 2- or 3-merous, regular or zygomorphic. Perianth usually 
sepaloid, in 2 w'horls. J flr. with 4 or 6 sta. (3 or 2 in Paepalanthus) ; 
anthers di- or mono-thecous. ? flr. with superior ovary of (2 — 3) cpls., 
with one orthotropous pendulous ovule in each loc. Fruit a capsule. 
Endosperm, Chief genera ' Eriocaulon, Paepalanthus. [Placed in 
Enantioblastae by W’^arming, in Glumaceae by Benth. -Hooker.] 

Eriocanleae (Benth.-Hooker) = preceding. 

Eriocaulon Linn. Eriocaulaceae i to sp. trop. and sub-trop. E. sep- 
tangulare With, occurs in the eastern U.S. and also in the Scottish 
Hebrides and the west coast of Ireland (the only representative of the 
order in Eur.). 

Erioceplialus Linn. Compositae (vii). 19 sp. S. W. Afr. 

Erlocbloa H. B. et K. Gramineae (v). 5 sp. trop. and sub-trop. 

Fodder-grasses. 

Eriodenilroil DC. {Ceiba Medic, q.v,), Bombacaceae. 9 sp. trop., 
chiefly Am. E. anfreutmsum DC., the silk-cotton tree, has its .seeds 
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enveloped in silky hairs, which are used for stuffing cushions, &c. 
[See Kingsley’s IVestward Ho^ c. xxr.] 

Eriogonum Michx. Polygonaceae (i. r). 120 sp. N. Am., chiefly 

western U.S. The genus differs much from most of the order, having 
no ocreae, and having cymose umbels or heads of firs. The partial 
infl. consists of a few or many firs, surrounded by a special involucre 
formed of united bracts. The partial infls. are combined in various 
ways into heads &c. 

Erlolaena DC. Sterculiaceae. 8 sp. E. Ind. 

Eiioplionim Linn. Cyperaceae (i). 12 sp. N. temp, chiefly on turf 

moors (p. 191). 4 sp. in Brit, (cotton-grass or cotton-sedge). The 

5 flrs. are massed together ; each has a perianth of bristles which after 
fertilisation grow out into long hairs surrounding the fruit and acting 
as a mejins of distribution. The hairs are sometimes used in stuffing 
pillows ^c. 

Eriophyllum Lag. Compositae (vi). 12 ^p. N. W. Am. 

Briosema DC. Leguminosae (iii. 10). 70 sp. trop. and sub-trop. 

Erioepermum Jacq. Liliaceae (m). 25 sp. chiefly Cape Colony. 

Briostemon Sm. Rutaceae (ni). 16 sp. Austr., New Caled. 

Erltrichium Schrad. (incl. Cryptantha I.ehm.). Boraginaceae (iv. 2). 
90 sp, temp. 

Brodlum L’llerit. Geraniaceac. fo sp. temp. (2 in Brit. — Stork *s-bill). 
Like Geranium. The awn twists into a corkscrew’-form wdth a free 
end and is very hygroscopic. The mericarp has a sharp point with 
backward pointing hairs. It falls on the ground, frequently point 
downwards, and the free end of the awn catches against surrounding 
objects. If dampness siq>ervene, the awm untwists and so lengthens: 
the free end being entangled, the fruit is dri>cn into the soil. When 
dry the awn once more curls up, and the process may be repeated 
(cf. Stipa). 

Eropliila DC. Cruciferae (iv. 14). 4 sp. Eur., Medit. (i Brit. E, 

imlgaris DC.). Included in Draba in Nat. Pfl. 

Eruca Tourn. ex Adans. Cruciferae (ii. 10). 10 sp, Medit. Oil is 

obtained from the seed of E. sativa Mill. 

Erucastmm Presl Brassica Toum. 

Eznim Touni. ex Linn.=Vicia Tourn. For E. Lens C. see Lens. 

Erynglimi (Tourn.) Linn. Umbelliferae {3). Alxuit 150 sp. trop. and 
temp. (exc. S. Afr.). 2 sp. in Brit. (Eryngo or sea-holly) on the sea- 
shores. They are prickly herbs with thick roots and fleshy leaves 
coated with w^ax (p. 187)- Firs, in cymose heads, blue and largely 
visited by bees. Fibre (Cars^^^iata fibre) is obtained from the leaves 
of E. pandanifoUum Cham, et Schlecht. 

EryBimtun (Tourn.) Linn. Cruciferae (iv. 16). 80 sp. Medit., Eur., 

As. {E. cheiranthoides L., treacle mustard, in Brit.) 

EiytZiraea Renealm. Gentianaceae (i. 2). 30 sp. temp. E. Centaurium 
Pers., the common centauiy, occurs in Brit, in many varieties. 

II 


w, n. 
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ISiTttitliui. Linn. Leguminosae (in. lo). 30 sp. trop. and subtrop, 
E. crista-galli L. is a favourite in cultivation. Its bright red flrs. are 
inverted ; the wings are nearly aborted ; the keel forms at its base a 
honey sac. Probably humming-birds are the visitors. E* indica 
Lam. is largely planted as a shade for coffee and other plants, and as 
a support for p>epper. E. caffra Thunb., the Kaffir-boom, furnishes 
a very light timber. 

ErythFOCbiton Nees et Mart. Riitaceae (v). 5 sp. trop. Am. The 

infl. springs from the surface of a leaf, owing to adnation (p. 54). 

£r3rtliroiiitun Linn. Liliaceae (v). 7 sp. N. temp. 

Eiytbrophleum Afzel. Leguminosae (Ji. i). 5 sp. Afr., China, 

N. Austr. E. gtiifuense G. f)on is the red -w'ater tree of Sierra Leone. 
“ The bark is a powerful poison and is used by the native tribes as 
an ordeal. A red juice flows from the tree, which is used for the 
same purpose.’’ 

Erythrozylaceae. Dicotyledons (Archichl. Geraniales). 2 gen. with 
90 sp. trop. Nearly allied to Linaceae, in which they are placed by 
Benth. - Hooker. Fir. regular, 5 ; K 5, C 5, A 5+5 united at base, 
G (3 or 4), usually i-loc. Ovules i or 2, pendulous. Drupe. Endo- 
sperm. Chief genus : Erythroxylon. 

Erythroxyltun P. Br. Erythroxylaceae. 90 sp. trop. and subtrop., 
chiefly Am. £, Coca Lam. (Peru), the coca, is the chief sp. The 
leaves are infused like tea or cheued with lime and enable the person 
using them to undergo great fatigue. Cocaine, used as a local 
anaesthetic, is prepared from them. Many sp. have heterostyled flrs. 

Escallonia Mutis. Saxifragaceac (v). 50 sp. S. Amer., chiefly Andine. 
Shrubs with alternate, leathery, gland-dotted leaves. Ovary inferior, 
2 — 3-I0C., with twice as many placentae and 00 ovules. 

Eacalloniaceae (Wanning). An order of Saxifraginae, included in 
Saxifragaceac by other authors. 

EschBCholzia Cham. Papaveraceae (2). 10 sp. w'estern U.S., often 

cultivated as border flowers. The receptacle is concave, so that the fir. 
is perigynous. In dull weather each petal rolls up on itself, enclosing 
and protecting some of the sta. The ripe fruit explodes and scatters 
the seeds ; each valve as it dries has a tendency to roll up spirally, 
and thus a great tension is set up (p. ri2). 

Bsenbeckia H. B. et K. Rutaceae (2). 10 sp. t/op. Am., W. Ind. 

JSspeletla Mutis. Compositae (v). iisp. Andes. Characteristic plants 
of the alpine region (Paramoh Aloe-like xerophytes with dense 
covering of hairs (see Goebel, PflanzenbioL SMld.), 

Suealyptizfi L’H^rit. Myrtaceae (2). 140 sp. Austr., 2 or 3 Indo-mal. 
One of the most characteristic genera of the Austr. flora (blue-gum, 
iron-bark, stringy bark, blood-wood, &c.). Some sp. reach an enor- 
mous size, e>g. E. amygdalina Labtll. which has been found 450 ft. 
high and 90 ft. in girth. The leaves at first formed are opposite and 
dorsiventral, the later ones alternate and isobilateral, and thus more 
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suited to the climate. The floral receptacle is hollow and becomes 
woody in the fruit. The cal5rx is thrown off" as a lid when the flr. 
opens. 

On account of their rapid growth and economic value, these trees 
are now largely cultivated in India, Algeria, &c. Many sp. yield 
valuable timber ; E. Globulus Labill. (blue-gum) yields oil of euca- 
lyptus ; others yield oils, kino, &c. 

Sn^iarls Planch, et Linden. Amaryllidaceae (i). 6 sp. Columbia. The 
sta. spring from the margin of the corona (see order). 

Enchlaena Schrad. Gramineae (i). i sp. Mex., E. mexicana Schrad. 
Very like 2^a in habit and infl. The ? spikelets are free from one 
another and do not form a *cob.* It is used as a cereal in Cent. Am. 

Bncnide Zucc. = Mentzelia Linn. 

EucomiB L’H^rit. Liliaceae (v). 5 sp. .S. Afr. The dense spike of 

flrs. is crowned by a tuft of bracts. 

£iicr3rplilaceae. Dicotyledons (Archichl. Panetales). i gen., Eu- 
cryphia, with 4 sp. S. Am., Austr, Placed in Rosaceae, near to 
Quillaja, by Benth.- Hooker. See Nat. PJl. 

Eugenia Mich, ex Linn. (incl. Janibasa DC., Syzyginm Gaertn.). 
Myrtaceae (i). 625 sp. trop. Many sp. have edible fruit, e.g. E. 
malaccensis L., the rose-apple or Malay apple. The dried flr.-buds 
of E. caryophyllata Thunb. form the well-knowm spice cloves. 

Bulophla R. Br. Orchidaceae ( 1 6). 50 sp. trop. 

Eunomia I)C. = Aethionema R. Br. 

Eaonymue Linn. Celastraceae. 60 sp. N. temp., and S.E. As. 
E. europams L., the spindle-tree, in Brit. Several sp. have curious 
outgrowths of cork upon their stems. The flrs. are polygamous and 
protandrous. On the ripe seed is a bright red fleshy aril, serving in 
bird-dispersal. The development of the aril may easily be studied 
by examining seeds of various ages. The wood is used for spindles, 
pegs, &c., and furnishes good charcoal. 

Bupatorliun (Toum.) Linn. (incl. Cotwclinium DC.). Compositae (ii). 
400 sp. mostly Am., a few in Eur., As., trop. Afr. E. cannabinum 
L., hemp-agrimony, in Brit. Its flrs. are largely visited by butterflies. 

Buptiorbla Linn. Euphorbiaceae (A. 11. 8). 600 sp. chiefly sub-trop. 
and warm temp. (12 in Brit.). They differ very much in vegetative 
habit. The British sp. of spurge are herbs and so are many others, 
but shrubs are also frequent. The chief interest centres in those sp. 
that inhabit very dry places and have consequently a xerophytic habit. 
Most of these forms closely resemble Cactaceae (q.v.), and sometimes 
when not in flr. it is very difficult to decide from the outside appear- 
ance whether one has to do with a Euphorbia or a Cactus. The 
presence of latex of course distinguishes the former. It is very 
interesting to see how similar conditions of life have called forth, 
in three different orders not nearly allied to one another, such 
a similarity of habit as is seen in Euphorbia, the Cactaceae, and 

II — r 



IS4 


EUPHORBIA, 


Stapelia (Asclepiadaceae). As in the cacti, we get almost spherical 
fonns, ridged forms, cylindrical forms, &c. Many are armed with 
thorns. In all cases it is the stem which is fleshy. The outei 
tissue is green and does the assimilating work of the plant; the inner 
portion of the stem consists mainly of parenchymatous storage tissue 

The best accessible account of the morphology of E, is that of 
Goebel {^PJianzenhioL Sihtid, p. 56), from which the following is 
abstracted. He divides the plants roughly into the following groups : 

I, Leaies noimal, well developed, serving a long time as assi 
milative organs, (i) Shoot not water-storing: e.g. the British sp. 

(2) Storage in tubers below ground: E. tuherosa L. (3) Stem a> 
reserve for w'ater, ^cC., but not green: E, bupUurtfolta Jacq. (cylin 
dncal stem covered with corky scales = leaf bases. Leaves borne in 
wet season, drop off in dry). (4) Stem fleshy, green, leafy in wet 
season only: E. nertifo/ia L-, 6cC. 

II. Leaves abortive, dropping off early. Assimilation and 
storage carried on m stem. Various types occui here (cf. Cactaceae) 
approaching more or less nearly to a perfectly spherical form. Some 
common ones are (i) £. Tirticalh L. (Zanzibar), with thin cylin* 
dncal shoots. E. pendula Link h very similar and closely resembles 
Rhipsahs in the Cactaceae. (2) E, j^ylophylloides Biougn. has flattened 
shoots (cf. Phyllanthus § Xyloph) lla, and Epiphyllum in Cactaceae) 

(3) E. Caput-Medusae I., has a stout stock giving off a number 
of thinner branches at the top These are covered with little cushion- 
like papillae, closely crowded, which aie really leaf bases; the leaf 
proper is undeveloped. Many sp show this structure. (4) E. ma 
mi/lartsh. has a thorn in the axil of each cushion {~a metamorphosed 
mfl.-axis). If the cushions, as m the cacti, become ‘fused,’ we gel 
a ridged stem, as is seen m (5) E polygona Haw' (cf Ecfnuopsts ceret 
formts in Cactaceae), E grandicorni^ and many others. Most of these 
sp. exhibit pairs of stout ihoins which are the stipules of the abortive 
leaves By the tw^o horizontal thorns one can tell one of these plants 
jfrom a cactus, which has a group of thorns. (6) E, rneloformts Ait 
IS nearly spherical but ribbed, whilst in (7) E, globosa Sims (cf 
Echinocactus) we have an almost perfect sphere. [The student should 
read at the same time the art. Cactaceae, and Stapelia, and compare 
all these succulent forms with one another See also Goebel, loc. ctt.] 

Besides the above, mention may be made of E, splendens Boj. and 
E, Bajeri Hook., plants w uh thick stems and green leaves, the latter 
being dropped in the dry season. 

The other chief point of interest in E. is the cyathium^ or infl. 
condensed to simulate a single flr. The resemblance is almost perfect. 
The general branching of the plant is cymose (dichasial). The partial 
infl. forms a cyathium by the non -development of its internodes, the 
absence of the perianths of the individu^ flrs, and the reduction of 
each flr. to one sta. There is a perianth-like organ of 5 leaves, 
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really bracts, and between these are 4 curious hom-like bodies 
(U-shaped in which are the combined stipules of the bracts. Then 
follow a number of sta. arranged with the 
oldest nearest to the centre and each with a 
peculiar joint half-way up the stalk. In the 
middle of the cyathium is a 3-carpelled 
ovary on a long stalk. This is usually ripe 
for pollination before any of the sia. ripen. 

That this cyathium is an ind. and not 
a fir., consisting of a lot of S flrs., each of 
I sta., round a single 9 fir., is shown by 
several facts, the centrifugal (cymose) 
order of ripening of the organs, and the 
joint on the sta. ; at this point in the 
allied genus Anthostema, there is a peri- 
anth, which shows that the sta. is really a 
reduced c? dr. 

In S. § Poinsettia the ind. is rendered conspicuous by the bright 
red colour of the larger upper bracts. These sp. are often cultivated 
as showy conservatory plants. 

The fruit explodes when ripe ; the carpels split off from the central 
axis and open at the same moment, 

Baphorbiaceae. Dicotyledons (Archichl. Geraniales). 220 gen, with 
4000 .sp., cosmop,, except in the arctic regions. Few sp. have a very 
wide range; the most widely-ranging genus is Euphorbia itself. 
Benth. -Hooker place E. in Inconipletae, but it is closely related to 
(leraiiiales by the structure of the gynceceum, <S:c., although separated 
a good deal from the other orders of the cohort by the amount of 
reduction that has occurred in most of its dr.s. 

Most E. are shrubs or trees, a few herbaceous {e.g, the Brit. sp.). 
Many are xerophytes; a number of Australian sp. are of ericoid habit 
(p. 1 81); the S. Afr, sp. of Euphorbia are cactus-like; others 
resemble Lauraceae, or possess phylloclades {e^g. Phyllanthus sp.). 
A few are lianes. The leaves are usually alternate ; some have 
opposite leaves, some opposite leaves above and alternate below. 
Stipules are usually present, but may be represented by branched 
hair-like botiies (jatropha), glands, or thonis. Nearly all E. contain 
latex in special laticiferous cells. 

The ind. is usually complex ; almost every type occurs. Often 
the first branching is racemose and all subsequent ones cymose. In 
some cases, eg. Dalechampia and Euphorbia (^Z."'*), the partial infis. 
are so condensed as to give the appearance of single drs. The drs. are 
always unisexual, monoecious or dioecious, regular, hypogynous. The 
perianth may be present as two whorls ; more often there is only one 
(calyx) and frequently the fir. is naked. The perianth is usually 
5-merous. Sta. i — x , free or united in various ways. Ricinus has 



Diagram of central cya- 
tliiumofinfl Euphorbia 
Peplus L (after Eichler, 
modified). 
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branclied sta. PkyUanihus cydanthera has the sta. united, with a 
rii^-Uke common anther. G usually (5), with axile placentae, and 3 
loc. St> les usually 2-Iobed. The ovules are constant throughout the 
^llnily and form its best distinctive feature ; they are i or 2 in each 
loc., collateral, pendulous, anatropous, 'wnth ventral raphe. The micro- 
pyle is usually covered by a caruncle, which is also found on the seed. 
The fruit is almost invariably a ‘ schizocarp -capsule.’ It splits into 
cpls. often elastically, and at the same time each cpI. opens ventrally, 
lettii^ the seed escape. Seed albuminous. 

Most E. are poisonous. Several are important economic plants, 
e,g, Manihot (rubber, cassava), Hevea (rubber), Croton, Ricinus, &c. 

Classification and chief gmdPa (after Pax) : 

A. PLATVLOBEAE (cotyledons much broader than radicle): 

I. PHYLLANTHOIDEAE (ovules 2 per loc. ; no latex): 

1. Phyllaniheae (embryo large, little shorter than endosj^erm; 6 

calyx imbricate) : Phyllanthus. 

2. Bridelieae (do., but ^ calyx valvate) : Bridelia. 

3. Daphnipkylleae (embryo short, 4 — 6 times shorter than endo- 

sperm): Daphniphyllum. 

II. CROTONOIDEAE (ovules i per loc.; latex usually present): 

1. Crotofiecu (sta. bent inwards in bud) : Croton. 

2. Acalypheae (sta. erect m bud; fir. usually apetalous; calyx 

valvate ; infl. a raceme, spike, or panicle, axillary or termi- 
nal): Mercurialis, Acalypha, Ricinus, Dalechampia, 

3. yatropheae (do.; infl. a dichasial panicle): Hevea, Jatropha. 

4. Manihoteae (do.; infl. a simple terminal spike or raceme): 

Manihot. 

5. Cluytteae { ^ coXyy. imbricate; firs, with petals, in groups or 

cymes, these partial infls. axillary or in complex infls.): 

Codiaeum. 

6. Gelonieae (do. but apetalous): Gelonium. 

7. Hippo 7 uanea€ (do.; apetalous; ind. axillary or terminal, spike- 

like, the partial inds. cymes): Stillingia, Hura, 

8. Euphorbieae (cyathiura); Anthostema, Euphorbia. 

B. STENOLOBEAE (cotyledons as wide as radicle): 

I. PORANTHEROIDEAE (ovules 2 per loc.): Poranthera. 

II . RICINOCARPOI DEAE (ovules r per loc.): Ricinocarpus. 

[E. are placed in Unisexuales by Benth.- Hooker, in Tricoccae by 

Warming.] 

BapliraJda Linn. Scrophulariaceae (ill. 12). 50 sp. extra-trop. E* 

officinalis L. (eyebright) is common in Brit. Serai-parasites with 
loose-pollen firs, (see order). The 4 anthers lie close under the upper 
lip of the fir. ; the two upper cohere together and also the upper on 
each side to the lower on the same side ; the lower lobe of each anther 
has a projecting spine. Insects probing for honty shake these spines 
and receive upon their heads a shower of pollen from among the 
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anthers. The stigma protrudes beyond the sta. in most firs, so as to 
be touched fiist, but every stage can be found from highly protogy- 
nous firs, with very protruding stigmas to almost homogamous firs, 
whose stigma does not protrude and where self-fertilisation is the rule- 

BnryE Thunb. Theaceae. 36 sp. Mexico, S. Am., W. and E. Ind. 

Bfiryala Salisb. Nymphaeaceae (iii). i sp. S. E. As. Fir. epigy- 
nous. The seeds and roots are eaten in China. 

Bnrybia Cass. = 01 eana Moench. 

Burydea Sahsb. Amarylhdaceae (i). 2 sp. N. Austr., Malaya. 

Busporangiatae. See Filicineae. 

Euterpe Gaertn. Palmae (iv. 6). 10 sp. trop. Am. A. eduhs Mart., 

the Assai palm, yields an edible fruit ; a nutritious beverage is pre- 
pared from It by soaking the fruit in water. 

Enteoa R. Br. = Phacelia Juss. 

Evodia Forst. Rutaceae (i). 45 sp. trop., exc. Am. 

Evolvulus Linn. Convolvulaceae (i. 2). 80 sp. trop. and sub-trop. 

Exacum Lmn. Gentianaceae (i. i). 30 sp. Old World trop. The 

style is bent to one side or other of the dr. ; both arrangements occur 
on the same plant (see p 73). 

Excceoaria Lmn. Euphorbiaceae (A. u. 7). 30 sp. trop., exc. Am. 

For E. sebifera Muell.-Arg. see.Sapium. 

Exogoniuin Choisy = Ipomaia Lmn. 

Faba (Tourn.) Lmn. =\ icia Linn. 

Fadyenia Hook. Poly pod laceae. i sp. F, prohfcra Hook., W. Ind. 
The sterile leaves produce buds at the tips. 

Fagaoeae. Dicotyledons (Archichl. Fagales). 5 gen. wnth 350 sp. ; 
there are three chief centres of distribution — Fagus, Castanea § Eu~ 
casianea and Quercus m N. extra-trop. regions, Pasania and Casta- 
nopsis in trop. As. and Calif., Fagus § Nothofagus in S. Am., N. Z., 



Floral diagrams of Castanea vulgaris^ after Eichler A, diagram of d* c>Tne in axil 
of catkin-leaf, the sta. and rudimentary gynoeceum only shown in the first fir. 
The sequence of the firs is indicated by the figuresi i, a, 3. B, diagram of ? par- 
tial inft bract, a ^ = bracteoles, a a, = bracteolcs of second order. 

and S. Austr. Most are trees with simple leaves and scaly stipules 
that drop off as the leaves expand. The firs, come out in the axils 
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of the leaves of the current year and are diclinous and anemophilous. 
They are arranged in catkins or small spikes (cxc. Fagus<?). In 
general there is a close resemWance to Betulaceae, and, as in that 
order, the firs, are usually in dichasial cymes in the axils of the 
catkindeaves ; there are often, however, more than three Art*. 

Perianth bract-like, (4 — 7). flr. with as many to twice as many 

or 00 sta. undivided, with or without rudimentary style. ? flr^. usually 
in dichasia of 3 in Castanea, 2 in Fagus, i in Quercus &c. G usually 
13) -with 3 styles (exc. sp. of Castanea) ; loculi 3, usually visible before 
fertilisation. Placentae axile, each bearing 2 pendulous anatropous 
ovules with 2 integuments. Fruit a i -seeded nut. Seeds without 
endosperm. 

The group of nuts is surrounded by a cup-like organ termed a 
aipule\ in the oak there is one nut in each cupule, in the beech two, 
in the chestnut three. About the morphology of this organ there has 
been much discussion. Eichler (see diagram above, fig. B, and 
thendiagr.) regards it as the combined bracteoles a' ^ a, / 9 , Prantl 
(Engler’s Bot. yahrb. viii. 1887) as an axial outgrowth. See also 

* Celakovsky in PringsheinCs yahrb. xxi. 1890, and cf. Betulaceae. 
The cupule only becomes clearly visible after (fertilisation. 

Some of the F. show signs of peculiar development of the embryo- 
sac, and other interesting features (see Chalazogamae). 

The order includes several important economic plants, chiefly 
valuable for their timber, e.g^ oak (Quercus), beech (Fagus), chestnut 
(Castanea), &c. 

Classification and genera (after Prantl) t 

1. Fageae (firs, in dichasia, rarely solitary in axils of foliage- 

leaves; lateral and single fruits 3-angled): Fagus (inch 

Nothofagus). 

2. Castaneae ( ? firs, in dichasia or single in the axils of catkin- 

leaves ; fruit rounded at sides) : Castanea, Pasania, Quercus. 

[Benth.-Hooker unite F. with Betulaceae, as Cupuliferae, placing 
them in Unisexuales; Warming places them in Querciflorae. ] 

Fagrara Linn. = Zanthoxylum Linn. 

Fagropynun Toum. ex Hall, Polygonaceae (ri. 4). 2 sp. As. The 

flrs. resemble those of l^olygonum, but are heterostyled, with long and 
short-styled forms (p. 88). F, esculentum Moench is the buckwheat, 
largely cultivated, especially in N. Am., for its fruit (seed), in which 
there is a floury endosperm. The plant is also used as green fodder, 
and is a good honey-plant. 

Fagraea Thunb. Loganiaceae. 20 sp. E. Ind. to Austr. , often epiphytic. 
Some sp. have nectaries at the outside of the base of the flr. These 
attract ants which are said to prevent bees from baring holes in the 
flr. to rob the honey (p. 99). 

Fagus (Toum.) Linn, (\nc\i Nothofagus Blume). Fagaceae(i). llie 
genus forms 2 sections, § Eufagits with 4 sp. N. temp, and § Nothofagus 
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with 1% sp. antarctic S. Am., N. Z. and S. Austr. F, sylvatica L., 
the beech, is found in Brit, and over large parts of Eur. It often 
forms homogeneous forests, and is accompanied by a peculiar under- 
growth, e.g. Asperula odorcUa^ Lathrea squamaria^ Ac. (see Hock in 
Bot. Centr. 52, p. 353, 1892). The firs, are in pendulous C3rmose 
heads, the % in pairs ; each cupule encloses two nuts. The wood 
of the beech is hard, and is much used in the arts ; an oil is expressed 
from the nuts. It forms hedges in many districts; w'hen growing low 
it does not drop its leaves, as it does when it takes the tree form, 
and thus a beech- hedge affords good shelter in winter for gardens &c. 
A variety with red sap in the ceils of the epidermis is often cultivated 
in parks under the name copper- beech. The beech only flowers every 
few years, and saves up material in the interval (cf. Agave). F. (AC) 
Cunntnghatni Hook., the myrtle-tree (Austr.) is an evergreen sp. 
largely cultivated in Austr. ^:c. 

Falcaria Riv. ex Rupp. Umbelliferae (5). i sp. Eur., As. 

Falkia Linn. f. Convolvulaceae (i. i). 4 sp. Afr. 

Faxadaya F. Mueil. Verbenaceae (iv. 4). 5 sp. Austr., Polynes. 

Faramea Aubl. Rubiaceae (ri. 18). 100 »p. trop. S. Am., W. Ind. 

See Muller’s Fert, of Firs. p. 304 (dimorphic pollen). 

FarinoBae (Engler). The yih cohort of Monocotyledons (p. 135). 

Farsetia Turra (inch Fibtgia Merlic.). Cruciferae (iv. 18). 19 sp. 

Medit. 

Fatsla Dene, et Planch, (inch Echiitopanax Dene, et Planch., and 
Tetrapanax C. Koch). Araliaceae. 3 sp. Japan, N. W. Am. F. 
papyrip'era Benth. et Hook. f. is the rice-paper tree of Japan. The 
paper is made from the pith, which is split into thin sheets and 
pressed (cf. Cyperus). 

Fedia Gaertn. X^alerianaceae. i sp. Medit., F. CoT^ucopuie Gaertn. 
For other sp. see Valerianella. 

Feronia Correa. Rutaceae (x). i sp, India to Java, F. elephantum 
Correa, the Elephant-apple or Wood-apple. The >^ood is useful, and 
the tree yields a gum, used instead of gum-arabic. The fruit is edible. 

Ferula Toum. ex Linn. Umbelliferae (7). 80 sp. Medit., Cent. As- 

F. communis 1 ^. is often cultivated in shrubberies under the name of 
giant-fennel. It only dowsers after storing up materials for some years 
(cf. Fagus, Agave). P\ Aarthex Boiss. and F. Assa-foctida Linn, 
are the sources of the drug Asafoetida, obtained by notching the 
roots and collecting the escaping juice. It is used as a condiment in 
Persia Ac. under the name ‘food of the gods,^ and as a stimulant in 
medicine. F. galbanijlua Boiss. et Buhse and F. rubricaulis Boiss. 
are the sources of the gum galbanum, used in medicine. 

Festuca (Toum.) Linn. Gramineae (x). 90 sp. cosmop. ; 5 in Brit, 

(fescue-grass). The leaves roll up inwards in dry air like those of 
Siipa. Many are good pasture-grasses. The sp. when growing on 
mountains are commonly viviparous (see order). 
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Fe nl l l a a Gkd. = Fevilka Linn. 

F^TlUoa Linn. Cucurbitaceae (i). 6 sp. trop. Am. The 5 sta. are all 
alike. 

Medic. = Farsetia Turra. 

Flcazia (Dill.) Hall = Ranunculus Linn. 

Fieoldales (Benth.- Hooker). The 14th cohort of Polypetalae (p. 143). 

Fleoidaae (Benth. - Hooker) = Aizoaceae. 

ftau Touni. ex Linn. Moraceae (11). 600 sp. trop., chiefly in E. Ind. 

and Polynes., &c. A very important genus of trees and shrubs of 
the most various habit. In general they possess alternate entire leaves, 
with stipules which envelope the bud (acting as a protection to it 
against heat, &c.) and soon after their unfolding drop off altogether. 
Adventitious roots are very common. The simplest way, perhaps, 
of dealing with the great variety of form will be to consider one by 
one some of the commonest sp. 

F. elastica Roxb., the indiarubber tree, usually growls as a stout 
independent tree, but sometimes epiphytically like F. benjamina, 
reaching often very considerable dimensions. At its base (see figs, in 

t Nat. PJl.) are developed but tress- roots, radiating out in all directions; 
their depth is often several feet, while their thickness is only a few 
inches. From the branches are given off adventitious roots which 
grow downwards, enter the soil, branch out, and suck up nourish- 
ment. These grow in thickness and form great pillars supporting the 
branches. The leaves are entire, and leathery m texture, with a 
glossy surface which refuses to be wetted ; their apex is not provided 
with a ^drip-tip’ (see F. rehgiosa^ below). The stipules protect the 
bud. Caoutchouc is obtained from the latex by cutting notches in 
the tree bark after it is at least 25 years old. 

F. indica L. and F. benghalensis L. show similar habit. The latter 
is the famous banyan tree. Its aerial roots form supporting pillars, 
and, if allowed to e.stablish them freely, the tree may reach immense 
size, covering a great area. (It is^ sacred in India, and the roots are 
provided with tubes of bamboo to protect them, and the ground is 
prepared for them.) See plate in Nat. PJl. 

F. religiosa L. (the Peepul or Bo-tree) is similar, but its leaves have 
a long acuminate apex, combined with an easily wetted surface. 
From the apex the rain drips off rapidly after a shower and the leaf is 
soon dry. In the very wet tropical forests of E. India, ^c., tliis pro- 
perty is of some importance to the plant (see Stahl, Regenfall und 
Blattgestalt, Ann. Bmienz. 1893, or abstract by Miss Lorrain Smith 
mNat. Science^ *893)- 

F. Sycomorus L., th#» true sycomore or mulberry fig, and F. Carica 
L. the fig, are also erect trees. 

F. repens Rottl. is a small climbing sp. which takes hold of its 
support by aerial roots (as in ivy) ; these secrete a gummy substance 
containing caoutchouc, and then absorb the fluid constituents, leaving 
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the caoutchouc as a cement, fastening the’' roots to their support 
(Darwin, Climbing Plants^ p. 185). 

F. Thwaitesii Mig. and other climbing sp. are heterophyllous, the 
leaves on the climbing shoots being small and of different shape to 
those on the erect shoots. 

F. Benjamina L. and other sp. climb up other trees giving off aerial 
clasping (negatively heliotropic) roots which surround the trunk of the 
support These roots thicken and unite into a network and finally 
often strangle the ‘ host ’ altogether. These sp. often become epiphytic 
by the dying away of their lower portions, but, like the Aroids they 
maintain their communication with the ground by long aerial roots. 
Sometimes they commence as epiphytes and send down aerial roots 
to the soil. 

The infl. is hollowed out, and consists of a number of firs, inside 
a pear-shaped common receptacle, which opens by a narrow mouth at 
the top. Within the mouth, in most sf>., are the cf firs., while the rest 
of the cavity is filled with ? firs, (see Sachs, Physiol, p. 434, and figs, 
in Nat. PJi,). The has a perianth and i or 2 sta., the ? a smaller 
perianth. The infl. as a whole is protogynous. The mode of 
pollination is very extraordinary (cf. Yucca), there being a special 
insect (Blastophaga, a small ivasp) adapted to Ficus firs. The gravid 
female enters a fig infl. and lays eggs in the ovaries; the male wasps 
thus formed fertilise the females and these as they emerge are polli- 
nated by the S flrs. and carry the pollen to new figs. For further 
details and an account of the peculiar process of ‘ caprification,’ see 
Muller’s Fert, of Firs. p. 521, Xa(. FJl.j Cunningham on F. Rox- 
burghii (rev. in Bot. Centr. 45, p. 344), and papers in Boi. yahrb. 
II. 1890, p. 245. 

Many sp. bear the flrs. on old parts of the stem (p. 35). The 
fruit is a multifile fruit, composed of a lot of drupes inside the common 
fleshy receptacle ; that of F. Carica L. is the common fig. 

Lac (shellac, 6 ^c.] is produced on several sp. by the punctures of 
a small hemipteioiis insect (cf. Biitea). Several sp. yield caoutchouc, 
obtained by notching the stems. The buttress-roots are used as planks 
by the natives. 

Filago Linn. Corapositae (iv). 12 sp. Eur., As., Am., N. Afr.; 3 in 

Brit. 

Fllioes. The Ferns proper or Homosporous Leptosixirangiate Fili- 
cineae (see below). 

FiUdnoiae. One of the main divisions of Pteridophyta. They are 
characterised by well-developed leaves, with vigorous growth, often 
of large size and much branched. The stem is usually short in pro- 
portion to the leaf area, and is not much branched. The sporangia 
are borne on the leaves and are usually very numerous. 

Classification : 

A. EUSPORANGIAT AM (sporangium derived from a group 
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of superficial cells; homosporous ; stem simple; spo- 
langia usually sUnk m tissue of sporophyll, or m 
synangia on its surface) . 

N. O. I. Ophioglossaceae. 2. Marattiaceae. 

B. LEPT 0 SP 0 RAN 6 IATAE (spoiangium derived from 
single superficial cell) . 

a. Homosporous (Fi/ties): 

NO. I. Osmundaceae, 2. Gleicheniaceae. 

3. Hymenophyllaceae. 4. Schizaeaceae. 

5 Cyatheaceae. 6. Polypodiaceae. 
d. Heterosporous {Hydroptendeae). 

N. O I Mafsiliaceae. 2. Salvmiaceae. 

For further details see the next tuo ai tides, and the various 
natural orders 

The relationships of these oiders are much disputed Campbell 
{Mosses and FernSy p. 421) proposes the following genealogical tree: 

Pol) podiaceae Marsiliaceae. 

t 

Cyatheaceae 

t 

Gleicheniaceae. Sah iniaceae. 

t t 

Schizaeaceae Hymenophjilaceae. 

f 

Osmundaceae. 

t 

Eusporangiatae 

See Campbell, loc. at and Pteridophyta, '^permaphyta, <lc, 
Piliclneae Eusporang^tae. The tw^o families (Ophioglossaceae and 
Marattiaceae) which form this section differ much in detail, but agree 
in the mode of formation of the sporangia from a group of epidermal 
ceUs. Formerl) they were u'-iially classed as a higher and more spe- 
cialised group of ferns than the Leptosporangiatae, but it is now 
generally agreed that they are really the older group (see Campbell, 
Mosses and Ferns y p 29s and p. 516). 

The exact relationships of these plants to one another and to the 
other members of the vegetable kingdom are extremely difficult to 
discover, for we have to deal with a few surviving branches of a stock 
whose maximum penod of development occurred ages ago, and these 
branches are widely sejxirated m character both from each other and 
from other groups of plants. (See Fihcmeae for genealogical tree.) 

The prothallus is but little known , it probably is alw^ays green 
at first, but m the O. becomes subterranean later in life. It lives for 
a long time even after the new sporophyte is established. The anthe- 
ridia are sunk m the tissue of the prothallus. The two orders show 
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great differences in the habit and structure of the sporophyte. The 
stem grows but little in length, and does not usually branch; it is 
closely covered by the bases of the leaves. Upon these the sporangia 
are borne. In the M. they are formed on the under side of ordinary 
foliage leaves, but in the O. the leaf divides some way above the base 
into a ventral spike bearing sporangia, and a dorsal ‘ sterile ’ portion 
or green blade. The sporangia also differ in the two orders 
Both are homosporous. 

Classification : 

Order i. Ophio^lossaceae : sporangia on special spike, borne on 
ventral side of leaf. 

2. Marattiaceae : sporangia on ordinarj^ foliage leaves, 
usually combined into synangia. 

To these various authorh, c.g. Camplxjll (loc. cii.), add the Isoe- 
taceae as a heterosporous group. In this work they are treated as 
belonging to Lycopodineae, but their systematic position is exceed- 
ingly doubtful. 

Filiclneae Leptosporang^atae. [See above for relationship to other F.] 
We shall deal with the two groups separately. 

I. Hofnosporous F. L. These plants are generally known as 
Ferns; only a few of the other groups of F. come in popular estima- 
tion under this title. An outline of the general life history wdll be 
found under Pteridophyta, but a few details must be added here. 

The fertilised ovum on the prothallus developes directly and with- 
out any resting period into a fern-plant. There is no intermediate 
period of rest as there is in flowering plants when the seed is ripe. 
The prothallus continues to assimilate food and supply the young fern 
until the latter is able to do so for itself. The primary root remains 
small or withers away, and new ones are adventitiously formed from 
the stem or from the leaf bases, as the plant continues to grow. The 
mature plant may be of almost any size from the tiny filmy ferns 
(Hymenophyllum) to the large tree ferns Cyathea, Alsophila). 
The stem grows by an apical cell, 2- or 3-sided, cutting off s^ments 
on each face alternately. From these segments by further divisions 
arise the tissues and members of the plant. The leaves form a little 
way behind the growing apex as in flowering plants. One segment 
(but not every one) gives one leaf : the leaf grows by an apical cell 
also. The stem may be erect, or may climb (as in many epiphytes), or 
creep on the surface, or below it as a rhizome. Its growth is slow 
and branching infrequent. The leaves are borne upon it, the inter- 
nodes being as a rule short in erect, long in creeping stems. The 
phyllotaxy is not so definite as in flowering plants, but the leaves are 
very commonly in ranks or straight lines dependent on thfe position 
of the segments cut off from the apical cell of the stem. The lateral 
buds arise either on the leaf (as in Nephrodium) or on the stem; in 
the latter case they are rarely axillary, but usually beside the leaf. 
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The growing tips of stem and leaf are often protected by brown 
scales, which are mere tnchomes or superficial outgrowths. 

The leaf is usually large, with apical growth and circulate (coiled) 
vernation. The growth often lasts for a long time, or even perma- 
nently (Lygodium). The leaf blade is usually branched pmnately. 

The reproductive organs are borne upon the leaves. The imit is 
the sporangium or spore capsule, a small rounded body, stalked m 
orders 5 and 6 (below) but sessile m the others The capsule has a 
wall one cell thick, and in this is a group of cells with peculiarly 
thickened cell walls, termed the annulus^ by whose agency (its cells 
being hygroscopic) the opening of the sporangium is effected. Some- 
times, as in many Polypodiacede, the opening is explosive, and the 
contained spores are violently ejected The mechanism is in prin- 
ciple similar to that by which anthers dehisce or certain seed capsules 
open. The annulus may have various forms (see the oiders, below) 
but the commonest is that of a row of cells running round the sporan- 
gium for about f of its circumference 

The sporangia are usually collected into groups termed son. The 
'sorus may be naked, but is more usually covered by an tndttstuni. 
In some cases, eg Ptens, this is merely a fold of the leaf itself, but 
more commonly it is a special outgrowth from the leaf, either epider- 
mal or derived from the more deeply placed layers of tissue as well. 
The son are usually found on the veins of a leaf, often in the angle 
where a vein forks They do not as a rule occur on all the leaves. 
Very often certain leaves are fertile, the others not. In this case the 
fertile leaves have usually no green tis<?ue at all, their pinnae being 
entirely covered with son, eg Osmunda sp In other cases, e.g, 
Aneiraia sp., one part of a leaf is sterile, the other fertile Or again 
the son, and this is most common, may be borne simply on the 
ordinary leaves. They are almost always on the lower surface only; 
they may entirely cover it, but more often are localised Into the 
vexed question of the evolutionary ongin of sporangia w'e cannot enter 
here. 

The spores are all of one kind and if sown under suitable condi- 
tions give nse to prothallf, these are flat green expansions living 
for a short or long penod independently upon the soil (numbers of 
them may be seen wherever ferns are grow'ing). On the under surface 
are borne the reproductive organs of both sexes, antkertdia (male) and 
archegonta (female). The spermatozoids swim to the ova m the 
water which collects under the prothali during ram. The fertilised 
ovum developes directly into a new fem-plant. 

Two mteresting modifications of the life cycle as above described 
are known. In Pterts cretua^ Nephrodtum Filtx-mas^ Asptdium 
fcdcaium and Todea a/rtcana, there occurs apogamy or the omission 
of the sexual process from the hfe-history {see diagram m art. Pteri- 
dophyta). The new fem-plant is produced from the prothailus by a 
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process of budding; a growing point developes from the cells of the 
prothallus. The cycle thus runs : 

Fern-plant sporophylls sporangia 

t \ 

prothallus 

The other case, apospory^ is found in Athyrtum Fthx-famtna var. 
clartssima^ and m Poly site hum angular e var. pulcherrmium^ &,c 
Here spore- forma lion is replaced by a process of budding, which gives 
rise to prothalli on the backs of the leaves, so that the life-cycle runs 

Fern plant ^ . . . 

t + 

fertilised osum ^ | ^permatozoid — anthendmm / _ p.othaUus 
fovum archegonium^ ^ 

This latter case must not be confused with the ‘vmpary* of 
Asplemum bulhijtrum^ &c , vshere the leaf tissue buds out directly 
into new plants which for a time remain attached to the parent, but 
ultimately drop off and grow independently 1 his case is analogous 
to that of many phanerogams (see p 114, and cf Brjophyllum &c.). 

Natural History oj ferns A very large number of ferns are 
shade and moisture lo\mg plants This is comprehensible enough 
when we remember how dependent they are on water for their fertili- 
sation Many however are xeiophytes and alpme forms wuth reduced 
transpiration These exhibit the familiar characters (see Ch. iii ) of 
such plants — reduced surface, thick cuticle, hainness, incurving of 
leaves (cf Lncaceae), and even, though but rarely, succulence {Poly- 
podium adnaseens, Drymoglossum camosum, &c ) The tree ferns and 
many others have water storage tissue m the stem 

Many sp are epiphytic* especially in the tropics, though wherever 
the air is sufhciently damp they may be found growing m this way, 
even in Britain (p 186), The most interesting epiphyte is Platy- 
cenum; see also Pol) podium <!xc. 

The spoies of ferns, consisting only of one cell, are of course much 
lighter than is possible for a seed, and may be earned by wind to 
enormous distances Owing to this the feins of to-da) are much 
more widely distributed than the flowering plants — species for species; 
and further, ow ing to the greater age of the family in geological time, 
It IS as a family more widely distributed than the tamihes of flowering 
plants. 

Classification (after Campbell) . there are 6 orders . 

I. Osmumiaceae (sporangia shortly stalked with a group of pecu- 
liarly shaped cells at one side of the apex ; they open by a 
longitudinal fissure on the other side; fertile and ste^e 
pinnae). 

3 . Glkchentaceae (sporangia sessile, 3 or more in a sonis without 
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indusium, with complete transverse annulus and longitudinal 
dehiscence , creeping rhizome , leaves dichotomous) 

3 Hymettopkyllaceae (sporangia with oblique oi transverse com 

plete annulus, opening by longitudinal hssure, they are 
marginal with a cup-shap^ indusmm, stem slender, often 
creeping ; mesophyll usuall> one cell thick) 

4 Schtzaeaceat (sporangia sessile \\ ith cap of thick walled cells at 

apex instead of a nng like annulus, and w ith longitudinal 
dehiscence , indusmm or none, sporangiferous pinnae usually 
in spikes or panicles) 

5 Cyatheactae (sporangia shortly stalked uith complete oblique 

excentric annulus, sorus naked or with cup like mdusium, 
mostly tree ferns) 

6 Fclypoduiceae (sporangia stalked with vei tical incomplete annu 

lus, and dehiscing tiansveisely) 

For lelationship, see art hiliuneae 

2. Htierosporous F L {Ilydripte? tdeae oi RhtuKarpat) The 
'two ordeis of which this group is composed, though they have much 
in common, are almost certainly deri\ ed from different stocks amongst 
the ferns For details leference should be made to the orders 

As in the homosporus foims, so here the embryo gives nse 
directly to a neu leafy plant This is usually acpiatic in habit, and 
exhibits a creeping stem with a dorsivential arrangement of the leaves 
Roots may or may not be formed 1 he stem grows by means of an 
apical cell The sporangia are enclosed in capsular structures termed 
sporocarps In the Salviniaceae this body contains one sorus only, in 
the Marattiaceae more than one The sorus in the former is composed 
of one kind of sporangium only, in the latter usually of both The 
spores germinate in water, the mega^pore gives rise to a small green 
female prothallus which remains enclosed in the burst spore Its free 
surface bears a few archegonia The microspore gi\es rise (some 
times w ithout escaping from the sporangium) to a rudimentary male 
prothallus and an anthendium hrom the latter the spermatozoids 
escape and s\Mm to the female organ 
ClasstJiccUton 

Order i. Salviniaceae ('>jx>ri>carps unilocular). 

2. Marstliaceae (sporocarps plunlocular). 

For general relationships, see Fiiicineae. 

Fimlnistyiis Vahl Cyperaceae (i) zoo sp. chiefly trop. 

Flstalaria Lmn. = Rhinanthus Linn 

Fltzroya Hook f. Conilerae (Arauc za ; see C for genus characters)* 
2 sp. Chill, Tasm. 

Flaooartia (Comm ) LTient. Flacourtiaceae. 1 5 sp. trop As. , Afr. 
F. Ramontchi L’Hent., the Madagascar plum, and others have 
edible drupes. 
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Flaoourtiaoeae. Dicotyledons (Archichl. Parietales). 70 gen. with 500 
sp. of trop. (a few subtrop.) trees and shrubs. They have mostly alt. 
stip. leathery leaves, frequently more or less two ranked. The firs, 
are solitary or in racemose, cymose, or mixed Infls., and are very 
commonly unisexual. The axis is convex, and between petals and 
sta. it forms a disc or gives rise to various effigurations, commonly 
glands or scales. The fir. is 4 — 5- (6r more) merous, usually regular, 
sometimes apetalous. Sta. 00, sometimes united into ante-petalous 
groups, the anthers almost always opening by lateral slits. Ovary 
superior or semi-mferior, i-Ioc., with 2 — 8 (usually 3 — 5) panetal pla- 
centae, which often pro)ect far into the cavity. Ovules 00 , always 
anatropous. Styles as many as placentae, or united. Fruit usually a cap- 
sule or berry. Embryo straight, in copious endosperm. Chief genera: 
Erythrosperminn, Oncoba, Homaliiim, Myroxylon, Azara, Flacourtia, 
Casearia. Benth.-l looker and Warming unite F. to Bixineae. 

Flag^Uaxia Linn. Fiagellanaceae. 2 sp. trop. Afr., As., Fiji. 

Fla^Tollarlacea^. Monocotyledons (Fannosae). 3 gen. (Flagellaria, &c.) 
with 8 sp., trop. Afr., As., Indo-mal., &c. See Nat. PJi. 

Flettiya Gaudich. Urticaceae (i). 8 sp. trop. 

Fliiidersla R. Br. Rutaceae (vii). 12 sp. E. Austr., New Caled., 
Amboina. Placed in Meliaceae by Benth. -Hooker. 

Foeniculuxn Tourn. ex Linn. Uml>elliferae (6). 3 sp. Medit., Eur. F. 
milgare Mill, (fennel^ on sea-cliffs m Brit. The fruit of F. officinale 
All. IS used as a condiment and the young leaves are eaten as a 
vegetable. 

Pontanesia LaVnll, Oleaceae (1. i). 1 sp Sicily to Palestine. 

Forestlera Poir. Oleaceae (i. 3). 14 sp. Am. 

Forskohlea Linn. Urticaceae (5). 5 sp. Medit., Afr., E. Ind. 

Foreyttaia Vahl. Oleaceae (i. 2). 2 sp. China, often cultivated against 

walls. 

FothergilBi Murr. Hamamelidaceae. 2 sp Kashmir and atlantic N. 
Am. Firs, apetalous ; sta. numerous, 

Fouqui^ria H. B. et K. Tamancaceae. 3 sp. Mex., Calif , Texas. 
Shrubs wdth deciduous leaves, whose midrib persists and forms a 
thorn (cf. Caesalpinia, Comhretaceie, Uc.). Garaopetalous. F. 
splepuiem Engelm., the ocotilla or coach- whip, is used m hedge 
making. 

Fourcroya Spreng. = Furcraea Vent. 

Fragaria (Tourn.) Lmn. Rosaceae (ill. 6 b). 8 sp. N. temp, and Andes. 
F. vesea L., the wild strawberry in Brit. Vegetative propagation 
by runners (p. 164) is well shown in this plant. The flr. is proto- 
gynous, and has an epicalyx. The fruit is composed of a number of 
achenes (the so-called seeds of the strawberry) borne upon a fleshy 
receptacle. The flr, bends downwards after fertilisation to ripen the 
fruit. Several sp. are in cultivation for the sake of the fruit. In 
America the cultivated forms become dioecious or polygamous. 
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Flraiicoa Cav. Saxifragaceae (ii). 2 sp. Chili. See order. 

Frangulinae (Warming). The i6th cohort of Choripetalae. 

Frankenia Linn. Frankeniaceae. 31 sp. sea-coasts, temp, and sub- 
trop. F. iaevis 15 . , sea-heath, in Brit. They are halophytes (see p. 
187) with inrolled hairy leaves (cf. Empetrum, &c.). 

Frankemiaceae. Dicotyledons (Archichl. Parietales). 4 gen. with 34 
sp. of salt-loving plants, trop. and temp. Herbs with jointed stems; 
leaves opp., inrolled, exstipulate (?). Pdrs. in dichasia, 5 , regular. K 
(4 — 7), C 4 — 7, A usually 6 in two whorls, sta. slightly united at base. 
G usually (3), i-loc. with parietal placentae, only the lower parts of 
which bear ovules. Ovule.s ao ^ anatropous, ascending. Style forked. 
Capsule loculicidal. IMealy endosperm. Embryo straight. Chief 
gefiera: Frankenia, Niederleinia. The order is closely related to 
Tamaricaceae and Ckittiferae; the agieement with Car)'ophyllaceae, 
near to which it is sometimes placed, eg. by Benth.- Hooker, is more 
in habit than in structure. It is placed in Cii>tirtorae by Warming. 
Fraxinus Toum. ex Linn. Oleaceae (i. i). About 40 sp. esp. N. Am., 
, E. As., and Medit. F. excelsior L., the common ash, is found in 
Brit. It has large pinnate leaves, with grooved jietioles. Water is 
said to enter this groove and be absorbed by the leaf; the hollow is 
usually inhabited by acarkL, thus forming a ‘domatium' (see p. 117 
and Ludwig, Biologic, p. 273, &c.). The firs, appear before the leaves 
in densely crowded short racemes. Each § t 1 r. consists merely of 2 
sta. at right angles to 2 cpK., and is anemophilous ; but polygamy is 
the rule in this sp. and every possible combination of the three types 
of fir. ( ? , cT , ? ) occurs in various places, sometimes all on one tree, 
or tw'o on one and one on another, and so on. The fruit is a samara 
or one-seeded nut with terminal wing ahling in wind distribution. 
F. Ornus L., the ‘ flowering ash ’ of S l.ur., has calyx and corolla. 

The wood of the ash is valualile on account of its firm elastic 
nature. 

The weeping ash is a variety propagated vegetatively from a single 
tree which appeared as a sport at Wimpole in Cambridgeshire. 

Freesia Klatt. Iridaceae (iii). 2 sp. Cape Col. Favourite greenhouse 
firs, on account of their delicious scent. 

Ftenela Mirb. = Callitris Vent. 

Freydnetia Gaudich. Pandanaceae. 30 sp. E. Ind., Polynes. Most 
are climbing shrubs with mfl. and flr. like those of Pandanus. The 
bracts aie fleshy and usually brightly coloured. In Java, Burck ob- 
served in one sp. pollination effected by a bat {Ptcropus edulis) which 
devoured the coloured bracts ; in so doing it received pollen upon its 
head and carried it to the female flr. Fruit a berry, not, as in Pan- 
danus, a drupe. 

Freyllnia Colla. Scrophulariaceae (ii. 6). 2 sp. S. Afr. 

Fritlllarla (Tourn.) Linn. Liliaceae (v). 40 sp. N. temp. F. Melea- 
gris L., snake’s head, in Brit. Honey is secreted by large nectaries at 
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the base of the perianth. The bud stands erect and so does the 
capsule, but the open fir. is pendulous (p. loi). 

Froellchia Moench. Amarantaceae (4). ro sp. temp. Am. Fruit en- 
closed in the perianth, which forms two wings. 

Fuchsia (Plum.) Linn. Onagraceae (vi). 60 sp. Cent, and S. Am., 

N. Z. Many are cultivated for their flrs. Many sp. show two buds 
in each leaf-axil, one above the other (]). 34), The fir. is adapted to 
bees, humming-birds, &c. The berry is edible. 

Fuirena Rottb. Cyperaceae (i). 20 sp. trop. and sub-trop. 

Fumarla Tourn. ex Linn. Papaveraceae (m)- 40 sp. Eur., As., Afr. , 
chiefly Medit. 2 in Rrit. (fumitory). Many climb by aid of sensitive 
jxjtioles (cf. Clematis). The fir. is like that of Corydalis. jF. caprealata 
L. var. palliih flora Jord. (Brit.) shows an interesting colour-change in 
its hi.; before }>ollination it is white, and then it gradually turns 
pink or e\en cannine (cf. Ribes, Diervilla). This has been described 
as an adaptation to show the more intelligent insects which are the 
useful (unpollinated) firs, (see MuIlerC PWi. of Fhs.). 

Fumariaceae (Warming) = sub-order 111 of Papaveraceae. 

FunMa Spreng. {Ho^ta Trait.). Liliaceae (ui). 5 sp. Japan, China. 

Knibryos are formed in the seeds by outgrowth of the nucellus-tissue 
round the embryo-sac (cf. Aechomea). .Seeds winged. 

Furcraea Vent, Amaryllidaceae (ii). 15 sp. trop. Am. Like Agave; 

the infl. is even more gigantic. /’. gti^atiica Vent, yields the fibre 
known as Mauritius hemp. 

Ga^ea Sahsb. Libaceae (iv). 25 sp. temp. Old World. G, lutea 

Ker-CiawL in Brit. Fir. j^rotogynous. In the leaf-axils of some sp. 
are buds which, if fertilisation does not occur, develope into bulbils 
and drop off (p. 115). 

Galmia Korst. Cyperaceae (n). 32 sp. X.Z., Austr. to China, Polynes. 

Gaillardia Fouger. Compositae (vi). 12 sp. Am. 

Galactia lb Br. Leguminosae (ill. 10). s,o sp. trop. Latex, which 
is raie in the order, is found in this plant; nothing however seems to 
be known about the anatomy, c'vc. 

Galactodendron Rchb. — Brosimum Sw. 

Qalanttiua Linn. Amarvllidaceae (i). 6 sp. Eur. G. nivalis L., the 

snowdrop, in Biit. Bulb with r -dowered scape. Perianth in two 
whorls. On the inner surface of the inner perianth-leaves are green 
grooves secreting honey. The bu<l is erect, but the open flr. is pen- 
dulous (p. 101), and adapted to bees. The sta. dehisce by apical 
slits and lie close against the style. Each has a process going out- 
wards from the anther. The stigma projects beyond the anther-cone 
and is first touched by an insect. In probing for honey the insect 
shakes the sta, and receives a shower of pollen (p. 91, and cf. Erica). 
Autogamy may occur in old tlrs. The fir. remains open a long time. 

Galax Linn. Diapen.siaceae. i sp. Virginia, Georgia. 

Qaleandra Lindl. Orchidaceae (9). 6 sp. trop. Am. Epiphytes. 
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Q&leg^ Tourn. ex Linn. Leguminosae (ill. 6). 3 sp. S. Eur., W. As. 

C?. ojfficinalu L. is sometimes cultivated as a fodder-plant (goat’s rue), 
CtaJleotMioloxi Adans. =lvamium Tourn. 

CkllQOpais Linn. Labiatae (vi. 4). 7 sp. N. temp. 3 in Brit., in- 

cluding G, Tetrahit L., the hemp-nettle, noteworthy for the swollen 
upper ends of the internodes; these act as pulvini (p. 31). See 
Briquet’s monograph of G., Mem. cour. Acad. 7oy. Belg. LIT. 1893. 
Galizisoga Ruiz et Pav. Compositae (v). 4 sp. Mexico to Argentina. 

G. part'i flora Cav. is now a common weed on the continent, and is 
established near Kew. 

Galipea Aubl. Rutaceae(v). 6 sp. .S. Am. 

GaJium Linn. Rubiaceae (ii. 21). Over 200 sp. mostly temp., 10 in 
Brit, (bed-straws &c.). Herbs with whorls of leaves and stipules (see 
order), and firs, in dichasial panicles. Fir. small with honey freely 
exposed (p. 68) on the epigymous disc; in most sp. it is protandrous 
with ultimate self-pollination. Of the Brit, sp., G. vertim L. and 
G. Aparine L. (goose-grass or cleavers) are the most frequent. The 
flatter is a feeble hook-climber (p. 177), with small reflexed hooks on 
the stem. The schizocarp is also provided with hooks. 

Galtonia Dene. Liliaceae (ii). 2 sp. S. Afr. 

Gamopetalae (Benth. -Hooker) = Sympetalae (p. 143). 

Garcinia Linn. Guttiferae (v). 130 sp. trop. Old World. Trees or 

shrubs with leathery leaves. Sta. free or united into bundles or into 
a common mass. Fruit a l:)erry. Seed anllate. The resin of G* 
Cambogia Desv. and other sp., obtained by cutting notches in the stem, 
forms gamboge. The fruit of many sp. is edible, especially that of G. 
Mangostanu L., the mangosteen; it is the anl of the seed of this 
which is esteemed as a delicacy. Some sp. yield useful timl)er. 
Gardenia Ellis. Rubiacae (i. 8). 60 sp. trop. Old World. They are 

largely cultivated for their show'y strongly-scented flrs. Some sp. 
have apparently whorls of leaves, 3 m each, d'his is really a case of 
condensation of two w'horls of 2 into one with extreme anisophylly 
(p. 38) of one w'horl ; the fourth leaf is reduced to a minute scale. 
The stipules of many vp seciete a resinous fluid. 

Garidella Toum. ex Linn. =Nigella Linn. 

Ganya Dougl. ex Lindl. Coniaceae. 8 sp. Calif,, Mexico, W. Ind. 
G. elliptica Dougl. is often ff>und in shrubberies. The flrs. are in 
catkins ; 3 flrs. occur in the axil of each bract. 

Gasteria Duval. Liliaceae (ni). 35 sp. S. Afr. Xerophytes with 

succulent leaves closely packed together (p. 182), but living in the 
shade of long grass, &c. 

GaJtrocliilas Wall. Zingiberaceae. 2 sp. Himal., Burmah. 
Gastrololiltim R. Br. leguminosae (iii. 2). 32 sp. W. Austr. 

Gaudichadidia H. B. et K. Malpighiaceae (j). 12 sp. Mexico to Vene- 

zuela. Mericarp elevated on carpophore formed fiom wing of cpl. 
Gatiittieria Kalm. Ericaceae (n. 5). 100 sp. Am., Japan to Himal. 



GENTIANA. 


171 

and Tasmania. G. procumbens L. is the winter green, checker-berry or 
partndge-berry of the U b. The fruit resembles a berry, but is really 
a capsule, enclosed in the fleshy calyx but not adhering to it. G. 
i^hallon Tursh is the Sallal or shallon of X.W. Am., whose edible 
fruit deserves to be more widely known and cultivated. An oil is 
distilled from the plant of some sp. 

Gaura Linn. Onagractae (V) 20 sp N. Am The anthers are 

chambered u]) by horizontal septa in each loc. (cf Circaea). Nut. 

Gaya II K et K Malvaceae (ii). 6 sp. trop Am 

Ga3rlUB8acia H H et k. Lncaccac(in 7) Over 40 sp. Am (huckle- 
berry). The 5 loc of the ovarv are made into 10 by partitions 
growing out from the midribs of the cpls , as in Linum. 

Gaaumia Oaeitn ( ompositae (x) 24 sj) Cape Colony 

Geissoloma I indl ex Kunih G. manrtnatum kunth, Cape Col., a 
small xerophviic shrub is the only sp. The genus furms the order 
Geissolomaccae 

Qelssolomaceae Dicot>ledons (Archichl Thymdaeales). i gen. 
Geissolorna. A monutjpic ordei united to Penacaceae by Benth.- 
Hooker 

Gelsemliun fuss. Loganiaccae 2 sp. N Am , As. G simpermrens 
Alt IS known as Carolina jasmine The peduncle liears a large 
number of bracteoles 

Genista Linn Leguminosae (lii 3) 80 sp Eur , N. Afr , W As.; 

3 in Hrit C angina 1 (needle gorse or peltv whin) has laige thorns 
(branches) I ht tlr Ins an explosive methinism, typical of many of 
the ordci (set Leguminosat) In G iinctona L, the djer’s green- 
weed (see Muller’s oj Phs p 1S9), theie is no honey; the style 
and tube of sta are enclosed in the keel, which is united along the top 
‘•earn as well as the bottom The sta shed then pollen almost m the 
apex of the ktel, but not sa near it a>. to pollinate the stigma. When 
the flr o])ens ihoie is a tension of the sta -tube on the lower side 
tending to bend it upwaids , thi^ is lesisted h) an opposite one in the 
keel and v\ings, but if an insect alight on the wnngs and press them 
down, the upper seam of the keel give> way and an explosion follows 
In il the st>le flies out, striking th under side of the insect, thus 
probably becoming cross pollinated, and is followed by a showei of 
pollen which gives the insect a fiesh coating to take to another flr. 

A yellow d)e is obtained from the flrs of this sp , which w^hen 
mixed with woad gives a fine green (Kendal gieen). 

Gentlana Tourn ex Linn Gentianaceae (i. 3) 300 sp. chiefly alpme, 

Eur., As., N. Am , Andes, ^ustr , N Z. ; 5 sp. of gentian in Bnt. 
Most are alpine pl.ants of tufted growth (p. 190). The flrs. are of 
much interest (see AW. PA , Muller’s Prrt of Firs , Alpenblunun^ 
&c.). The genus divides into two subgenera, according to the position 
of the nectanes — ni Eugentiana on the base of the ovary, m Gentian- 
tlla on the base of the corolla. In each section we find an ascending 
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series of firs., adapted to higher and higher types of insects. The more 
common sp. may be thus grouped (biologically and to a large extent 
morphologically) : 

Ancestral tyjDe. 


(7. lutea L. 


Eugentiana 

I 

§ Coelanthe (humble- 
bee firs.). 

§ Cydosi^gnia (Lepi- 
doptera firs.). 


Gentianella. 

§ Crossopetaliiin 
(humble-bee flrs.). 

I 

§ Endohicha (Lepid. 
and humble-bee firs.). 


In G. hitca L. the honey is freely exposed (p. 64), the corolla being 
rotate ; the visitors are mostly short-tongued. The colour too is yellow 
(p. 96) and the fir. is homogamous. To § Coelanthe belong G. pur- 
purea L., G. Pnetimonanthe L., <S:c. The latter sj). (Brit.) has a blue 
%orolla with a long tube, is protandrous and visited V)y humble-bees 
(class H, p. 70). To § Cyelostigma\i€iOT\g G. havarica L. , G. verna L., 
G. nivalis L., <N;c.; G. verna (Brit.) resemble^ G. PneiimoJianthehwX has 
a still longer and narrower tube and is visited by Lepidoptera. Turning 
to the other division, we find similar phenomena. G. ciliata L. 
(§ Crossopetalurn) is a protandrou^ bee-tlr., G. Amareila L. (Brit.; 
§ Endotneha) a homogamous bee- and Lepiiloptera-fir. G> campestris 
L. (Brit.) is similar. This sketch of the probable course of evolution 
of the gentians is of course hypothetical, but not more so than most 
hypotheses of the evolution of existing forms of life. It is a good 
illustration of the general argument of the Theory of Flowers set forth 
on pp. 59 — 71, which .should be caiefully read in connection with 
this article. 

The gentians form one of the most striking features of the flora 
of the Alps, occurring in large masses and with very conspicuous 
flrs.; G. acaulis L. is the most beautiful. In the Brit. Mts. they are 
rare. The root of G. lutea furnishes a tonic. 

OentlazLaceae. Dicotyledons (Sympet. Contortae). 64 gen. with 750 sp. 
The order has representatives in every part of the globe and in a great 
variety of situations — arctic and alpine plants, halophytes, sapro- 
phytes (Voyria, &c.), marsh jdants (Menyanthe^, &c.), water plants 
(Limnanthemum), &c. They are mostly herbaceous plants (often 
perennial), but a few .shrubs occur. The perennial herbs have 
usually a rhizome. Leaves opp., exstip., usually entire. The infl. 
is usually a dichasial cyme like that of Caryophyllaceae ; as in 
that order, the lateral branches often become monochasial. Other 
cymose infls. also occur. Bracts and bracteole.s present or not. 
Firs, regular, 5 » 4 — 5-merous (rarely more). K usually (5), imbri- 
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cate ; C (5), bell- or funnel-shaped, or sometimes salver-shaped, 
convolute (exc. Bartonia, Obolaria, &c. , and sub-order 11). Sta. as 
many as petals, alternate with them, epipetalous; anthers various, 
usually introrse. Gynceceum with a glandular disc at the base, of 
{i) cpls., syncarpous, superior, placed in the ante ro- posterior plane. 
Placentae usually parietal, but they commonly project far into the 
cavity and spread out at their ends; occasionally the ovary is 2-I0C. 
with axile placentation. Ovules usually oc , anatropous. Style 
simple; stigma simple or 2-lobed. Fruit usually a septicidal capsule 
with ztj seeds, rarely a berry (Chironia, &c.). Seeds small. Embryo 
small, in abundant endospenn. 

The flowers of G. are insect-fertilised. The genus Gentiana has 
been very fully studied ; see also Menyanthes (dimorphic). 

Classijh ation and ihicf ^^encra The grouping of the order by Gilg 
in Xai. PJl. is largely based on the characters of the pollen, and is 
thus of little use for the purposes of this book ; Kngler classifies the 
G. thus. 

L (leaves oj)p.: corolla con vol. or imbric.): 

1. (ov. 2-loc,) : Kxncum. 

2. Chironicae (ov. i-loc. uith projecting plac.): Erythraea, 

Chi ora. 

3. Swoticae (do. plac. not piojeciing): Gentiana, Swertia. 

II. Mtuyanthoidcac ileaves alt.; corolla induplicate-valvate) : 

Menyanthes, Limnanthemum. 

[Placed in Gentianales by Benth. -Hooker, in Contortaeby Warming.] 

Gcntianales (Benth. -Hooker). The 7th cohort of Gamopetalae (p. 144). 

Geonoma Wilhl. Palmae (iv. 6). So sp. trop. Am. 

Cteranlaceae. DiccUyledons (Archichl. Geraniales). n gen. with 430 
‘p., cosmop. Mostly herbs, often hairy; Sarcocaulon has a fleshy 
habit, hli. usually regulai, 5 . 5-merous. K 5, imbricate wdth 
valvale tijis, persistent ; C 5, imbiicate 01 convolute; Sta. as many or 
2 or 3 times as many as petals, united at base, cbtliplostemonous 
when more than one whorl. Cpls. (5) or (2 — 3) or (3 — 5). w ith i — 2 or 
2 — ovules in each on a\ile placentae. Ovules usually pendulous, 
with ventral rajihe and micropyle ficing upwards; style long with 
5 Stigmas. The firs, are usually protandrous. Fruit usually aschizo- 
carj), the cpls. splitting off from a z:entral beak (the ]>crsistent style). 
Each takes wdlh it a stri}> of the tissue of the style, forming an aum^ 
which is usually hygroscopic (see Geranium, Erodium). Embryo 
straight or folded, in endosperm. Chief genera: Cic*ranium, Erodium, 
Pelargonium, Sarcocaulon. Benth.- Hooker unite to G. the Oxali- 
daceae, Limnanthaceae, Tropaeolaceae and Balsaminaceae, but there 
is good reason for separating these from G.. especially the last named. 

* They place G. in Geraniales; Warming places the order, defined as 
by Engler, in Gruinales. 

Oeranlales. The 15th cohort (Engler) of Dicotyledons (Archichl.). 
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See p. 137. The 7th cohort (Benth.- Hooker) of Polypetalae (p. 
I4«)* 

Cteraninm (Tourn.) Linn. Geraniaceae. 160 sp. temp. (12 in Brit, of 
which G. pratense L., meadow cranesbill, and Roberhanum L., 
herb Robert, are the most noteworthy). The infl. is cyraose, either 
dich^ial with a cincinnus-tendency (by preference of the jS-bracteole), 
or a cincinnus alone, which is straightened out into a sympodium. 
The nectaries are at the base of the sta. These stand at first round 
the undeveloped style ; after dehiscence they move away, and finally 
the stigmas open. The fruit explodes, the awn twisting up so that 
the cpIs. are carried upwards and outw'ards- In many sp. they open 
at the same time and the seeds are shot out. The G. of greenhouses 
is really a Pelargonium. 

Glerardia Linn. Scrophulariaceae (in. ii). 30 sp. Am. 

Gerbera Gronov. Compositae (xii). 30 sj>. Afr., As. 

Ctosneria Linn. Gesneriaceae (ii). About 60 sp. trop. Am. 

CteBneriaceae. Dicotyledons {^ympet. Tubiflorae). About 85 gen. 
with 700 sp. trop. and sub-trop. Most are herbaceous or slightly 
'woody plants; shrubs and trees arc rare. Leaves usually opp., rarely 
whorled or alt., entire or toothed, never divided, evstip. Some are 
root-climbers, and amongst these aie a -few epiphytes, eg. Aeschy- 
nanthus, usually with fieshy w'ater-storing leaves. Many are tuberous 
plants, e.g. the familiar Sinningia (Gloxinia) of our greenhouses. A 
number of sp. reproduce vegetatively by means of curious runneis or 
suckers, covered with scale-leaves; these are usually formed below 
ground; instances are Naegelia, Isoloma, Ac. A very peculiar mor- 
phology and life-history is found in Streptocarpus 

Firs, solitary or in cymose infls. of various types, 5 , usually 
markedly rygomorphic. K (5), usually with very short teeth, gene- 
rally valvate; C (5), often 2-lipped, imbiicate (in Ramonclia, Ac. it 
is nearly rotate and regular) ; A usually 4, didynamous, sometimes 2, 
sometimes 5 (Ramondia, &c.), alt. with corolla-lobes; staminodes 
are often found. At the base of the flower- tube is a disc, 
whose various shapes form important marks in distinguishing 
the genera; it may be nng-shaped (thin or thick), 5-angled, 
5-Iobed, or reduced to 5 or fewer glands. The ovary may be 
superior, or more or less inferiot (sec below) ; it is alw'ays of (2) cpls., 
i-loc. with parietal placentae which sometimes project inwards so far 
that it becomes imperfectly 2-Ioc. Ovules 00, anatropous. Style 
simple; stigma often bilobed. Fruit usually a capsule, splitting 
loculicidally into 2 valve.s, each of which may again split into 2; 
sometimes (Ramondia) the capsule is septicidal, or opens only at 
the tip, or the fruit may be more or less fleshy or berry- like. Seeds 
small and numerous, with endosperm (§ 11) or without (most of § i). 
Embryo .straight. 

The firs, are mostly protaudrous; their large size and bright 
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colours indicate insect-fertilisation, but nothing is known about the 
details Saintpaulia v ) exhibits two types of floral symmetry on 
the same plant. 

None of the G are economic plants ; many are hothouse favourites. 
Chi^sificatton and chief genera (after Fritsch) 

*‘The relationships to allied orders, especially Scrophulanaceae, 
Orobanchaceae and Ihgnoniaceae, are so close that it is almost im- 
possible to draw the dividing lines The B are most sharply 
marked off by the structure and formation of their fruit and seed, and 
often by tlieii divided leaves The O might very well be placed m 
G. as a parasitic sub order The placentation and structure of the 
ovary is the chief maik of distinction between the G , O , and S ” 

I (ovary flee, superior) Ramondia, Saintpaulia, 
Didvmocarpus, btreptocarpus, Aeschynanthus, Beslena, 
Cyrtandra, Columnea 

II Gesna ioideae (ovary more or less inferior) Achimenes, Iso- 
loma, Cresnena 

f Placed in Personaks by Benth Hooker, in Personatae by Warming ] 
Oethyllia P lum ex I inn Amarvllidaccae (i) 9 sp Cape Col. 

Qeiim I mn Kosaceae (in 6 c) ^6 sp and S temp, arctic G itzale 
L , the water avens, with a thick rhizome and large protogynous firs, 
IS frequent, and G mhanum L, wood avens, with smaller nearly 
homogamous firs , abundant in Brit Both sp with many others of 
the genu^, have a hook on each achene of the fruit to aid in distribu- 
tion If the st)le be examiiitd in a newl) optned fir it wall be found 
to have a Z like kink in it I he lower half of ihi«: aftei fertilisation 
gels larger and moie wood), while the upper half finall) drop^. off 
The root of G tttbanum is verv astringent, eoiuaining much tannin 
Qilia Ruiz et Pav Polemoniaeeae 90 sp temp and subtrop Am 

GUlenla Moench R ^saceae /i i) 2 sp Is Am 

OiJttltg'O Lmn Coniferae (laxaceae, sec C for genus characters). 1 
sp , G biloba L {Sahshu) la adiantitoha Sm ), China, Japan, the 
maiden hair tree, often grown in parks, and alwavs recognisable at 
a glance by its leaves, which resemble those of the maiden hair fern. 
In former ages the genus was widely spread Sp occui in the Ter- 
tiary strata of Fngland There are 4ong’ and ‘short’ shoots, the 
latter bearing a few scale leaves and several of the curious green 
leaves, with their foiktd venation (cf C)cads and Fenis) The leaves 
are deciduous and the shoit shoot bear'> a new set each year The 
firs, are dioecious, in the axils of the uppermost scales or lowest gieen 
leaves of a short shoot (so that their position diffeis from the usual 
one in Conifers with long and short shoots) The male has the 
form of a loose catkin of sta The female is long-stalked, with two 
ovules borne on rudimentary cpls (see order) beed usually one only, 
with fleshy aril The seed is ‘npe’ and falls from the tree before 
fertilisation of the ovule takes place; this process, and the embryo- 
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development occur on the ground during the winter. The seed is 
edible, and yields an oil. The timber is useful. 

Girardtnla Gaudich. Urticaceae (i). 6 sp. trop. As., Afr. 

A dans. = Lychnis Linn. 

Gladiolus (Tourn.) Linn. Iridaceae (ill). 90 sp. S. Afr., trop. Afr., 
Eur., As. Favourites in horticulture. Firs, in many sp. protandrous. 
Leaves isobi lateral. 

Glaucium Tourn. ex Hall. Papaveraceae (ii). 12 sp. Eur., As. G. 

Jla^um Crantz, yellow horned-poppy, on sea-shores in Brit. (p. 187). 

Glaux (Tourn.) Linn. Primulaceae (iii). G. maritima L., sea milk- 
wort, the only sp. , N. temp, maritime (inch Brit.). A halophyte 
(p. 188) with fleshy leaves. The seeding plant dies after producing 
in the axil of one cotyledon a hibernating shoot, with a root of its 
own. From this new plant fresh plants arise vegetatively, the process 
being repeated for several years before flowering. Runners with scale 
leaves in w’hose axils renewal-shoots form, appear before the flowering 
period (see Pax in Nat. PJl. for details). The fir. has no corolla, but 
^ coloured calyx. 

Glaziovia Benth. et Hook. f. Bignoniaceae (i). 1 sp. Brazil. The 

tendrils have flat discs at the tip, which adhere like those of the 
Virginian creeper (Vitis. y.7'.). 

Glechoma Linn. = Nepeta Linn. 

Gleditschia Clayton, Leguminosae (ii. 7). 11 sp. sub-trop. Am., As. 

The stems are usually pro\ided with stout branched thorns (stem 
structures, arising in leaf axils). The thorn comes from the upper- 
most of a whole series of buds ai ranged one above the other in the 
leaf axil. No wdnter buds are foimed, and the young apex of each 
twig dies off in winter, the next year’s growth starting laterally. 
Some sp. are used for hedges; some yield useful timber. 

Gleichenia Sm, Gleicheniaceae. 30 .sp. trop. and S. Hemisph. They 
have creeping rhizomes ; the leaves are repeatedly branched in an 
apparently dichotomous way. 

Gleicheniaceae. Filicineae Leptosporangiatae {Homo.sporous). 2 genera 
with 40 sp., trop., sub-trop. and S. temp. They are small ferns with 
creeping rhizomes and dichotomously branched leaves. Sorus of 
2 — 8 sessile sporangia, without indusium, with a complete transverse 
annulus, and dehiscing longitudinally. Chief genus : (Beichenia. 

Glohba Linn, Zingiberaceae. 24 sp. E. Ind. and Malaya. The flr. is 
rather complex. There is a short calyx ; above this is the corolla 
tube, from the end of which spring 3 petals, a large labellum and 2 
staminodes, also the slightly petaloid fertile .sta., projecting beyond 
which is the style. The ovary is i-loc. with parietal placentae. The 
lower cymes are usually replaced by bulbils; the mass of one of the.se 
consists (see fig. in Nat. PJl.) of a root, springing laterally from the 
axis. 

Globnlaria Tourn. ex Linn. Giobulariaceae. 17 sp. Medit., Eur. 
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G. vulgaris L., &c., occur m the Alps; “the only instance in the 
German and Swiss flora of a blue colour produced by the selective 
agency of Lepidoptera ” (Miiller). 

Glohulailaceae. Dicotyledons (Sympet. Tubiflorae). 3 gen. with 20 
sp. , Eur., Medit., Afr. Herbs or shrubs with alt., exstip., simple 
leaves and heads or spikes of firs, w ith or without involucres of bracts. 
Fir. 5 . K (5), persistent; C (5), median-zygomorphic; the upper hp 
of 2 petals IS shorter than the 3-petalled low'er hp; A 4, didynamous, 
epipetalous. Ovary superioi, i-loc , with r fiendulous anatropous 
ovule. Fruit a one seeded nut, free m base of calyx- Embryo 
straight, in endosperm. Chief genus' Globularia. Benth. -Hooker 
unite the older to belagineae (see Scrophulariaceae) ; Warming places 
it in Niiculiferae. 

Glocllidlon Forst. Fuphorbiaceae (A. i- r). 135 sp. trop. As., Polynes. 

Gloriosa Linn. Liliaceae (l). 3 sp. trop. As., Afr. Favourite greenhouse 
plants, 'rhey climb by aid of the leaver, whose tips twine like ten- 
drils (p. 177) Fir. pendulous, with the sta. and style projecting 
horizontally. 

Qlossocomla Kchb. = Codono[)sis Wall. 

Glossodia R. ih, Orchidaccae (4) 5 sp. Austr. At the base of the 

labelluin are two muie or less joined projections, w'hich are perhaps 
equivalent to the divided staminode of the median sta. of the inner 
vvhoil (see oidei). 

GlOBBOStigroia Wight et Ain. Scrophulariaceae (11. 8). 3 sp. Austr., 

N. Z , tfop. As , Afr. 

Gloxinia L Hen t. Gcsneiiaceae (ii). d sj) tiop. Am. Y ox G . i^peaosa 
Lock! , i5vc , so often cultivated in hot-hoii‘.es, see Sinmngia 

Glumaceae (Benth Ibtoker). The 7th senes of Monocotyledons (p. 
t45)- 

Glumifloraa. The 3rd cohort (Engler) or 2nd (Warming) of Monocoty- 
ledons (pp 135, 146) 

Glycerta K. Br. (iramineae (x). 16 sp. cosmop , e^-p. N. Am. 2 in 

Bnt. Pasture grasses in wet mead^rw's. 

Glycine Linn, (inch ^oja Moeiich.). Leguminosae (111. ro). r 6 sp. 
trop. Afr., As., Aiisti. G. Soja Sieb. et Zucc. and (7. hnpuia Maxim, 
yield Foja beans, eaten m Japan, Ac. and used as green fodder. 
An oil IS obtained fiom the seeds. 

GlycoBxnlB Correa. Rutaceae (x). (» sp. trop. Afr., Ind., Austi. Fruit 

edible. 

Glyc3rTrliiza Tourn. ex Linn. Leguminosae (ill. 6). 12 sp. temp, and 

sub-trop. An extract of the rhizome of G. glabra L. forms Spanish 
liquorice. 

GlyptOBtrobUB Endl. Coniferae (Arauc, i c. ; see C. for genus cha- 
racters). 2 sp. China, G. pendulus Endl. and G. heterophyllus Endl, 
United to Taxodium by Benth. -Hooker. 

Gnaphallum Linn. Compositae (iv). lao sp. cosmop.; 4 in Brit. 
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(cudweed). G. supinum L., found in alpine regions in Scotland, is a 
tufted hairy xerophyte (p. 192). [For G. tiioicum L. see Anteimaria, 
for G. Leoniopodtum L. see Leontopodium.] 

Gnetaoeae. The only order in the third and highest class of the Gym- 
nosperms, comprising 3 very distinct genera with about 40 sp. trop. 
and sub-trop. These agree in very few points, and ought perhaps to 
form separate natural orders. They are distinguished from the Coni- 
ferae by the absence of resin, by the presence of vessels m the second- 
ary wood, and by the occurrence of a perianth. For details of 
structure reference must be made to the genera; see also Gymno- 
spermae. 

Genera: Ephedra, Gnetuin, Welwitschia. 

Gnetum Linn. Gnetaceae. 1 5 sp. trop. Most are climbing shrubs, a 
few erect shrubs or small trees. Leaves decussate, exstip., simple, 
evergreen, leathery. Firs, dioecious, in spikes which are frequently 
grouped into more complex infls. The spike bears decussate bracts, 
in whose axils are condensed partial infls. of a large number of 
^rs. (cf. Labiatae), about 3 — 8 in the ? , but more (up to 40) 
in the d . These flrs. form whorls round the stem, and are intei^ 
mingled with numerous hair-structures. At the top of thetf infl. are 
sterile ? flrs. The has a tubular (2-leafed) perianth, from the top 
of which the axis projects; at the tip of the axis, right and left, are 
two sessile i-loc. anthers. The ? has a tubulai ])erianth like that of 
Ephedra, surrounding a single orthotropous eiect ovule with two inte- 
guments; the inner of these projects at the apex of the flr. After 
fertilisation the perianth becomes fleshy, the outer integument woody, 
forming a drupe-like fruit. G. Gnemon L. (Malay) and other sp. are 
cultivated for the edible fruit. [See Gymnospermae, and Karsten in 
Cohn’s Beitrage vi., Zai. 1892, Ann. Bw'tenz. XL &c.] 

Chuidia Linn. Thymelaeaceae. 90 sp. Afr., Madag., E. Ind. 

Ck>detla Spach = Oenothera Linn. 

Goethea Nees. Malvaceae (iii). 2 sp. Brazil. Closely allied to 
Pavonia, some sp. of w hich are often placed in G. There are several 
buds in each leaf-axil, some of which give rise years later to flrs., 
borne on the old wood (p. 35). The epicaiyx is brightly coloured. 
The corolla does not spread out, but the styles first emerge and after- 
wards the sta. (the reverse of the usual behaviour in Malvaceae). 
Honey is secreted at the base of the calyx. The styles are twice as 
numerous as the cpls. (see Pavonia). 

Goldfossia Nees= Strobiianthes Blume 

Qompliia Schreb. (OuraUa Aubl.). Ochnaceae. r^o sp. trap. Am., 
As., Afr. Like Ochna, but sta. 10 only. 

Cknaphocarptis R. Br. Asclepiadaceae (ii. 2). 100 sp. trop. and South 
Afr., and S. Am. G. fruticosus R. Br. is wild on the shores of nearly 
all trop. lands, having spread from Afr. 

Gompliolobium Sm. Leguminosae (ill. 2). 24 sp. Auslr. 
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Qompluma Linn. Amarantaceae (4)* 90 sp. S. Am., Austr. Herbs 
with cymose heads of flrs. Fir. 5 with 5 hairy perianth -leaves and 
5 sta. united into a tube. 

Gonatanthiui Klotzsch. Araceae (vi). 2 sp. Himal. 

Qoiig<»ni Ruizet Pav. Lindl.). Orchidaceae (19). zo&p.trop. 

Am. Epiphytes with hanging flrs. whose ovary is so bent that the 
labellum comes to stand above the column. The sepals and petals 
spring from the column (an argument for its axial nature). See 
Darwin, Orchids^ p. 166. 

Ckmiolimon Boiss. = Statice Tourn. 

Gtonololms Michx. Asclepiadaceae (ii. 5). 70 sp Am. 

Qoodenia Sm. Goodeniaceae (i). 70 sp. i\ustr. 

Ooodenlaceae. Dicotyledons (Sjmpet. Campanulatae). 12 gen. with 
2 10 sp , chiefly Austr., a few N.Z., Polyne-^., and trop. coasts. Herbs 
and shrubs with ait, exstip. leaves and no latex. Firs. 5 , zygo- 
morphic, solitary in the leaf- axils or in cymes, racemes, or spikes. 
K usually 5, small; C (5); A 5, alt. with the petals, epi[:)etaIous or 
not, with introrse sometimes syngenesious anthers ; G (2), inferior or 
semi-inferior, rarely superior, i- or z-ioc. ; style simple with ‘ pollen - 
cup ’ close under the stigma. Into this the pollen is shed in the bud ; 
“ the cup then closes up, leaving only a narrow opening for the most 
part covered by hairs. At the «5ame time the style bends down to 
stand in the mouth of the almost horizontal flr., so that insect- \isitors 
come in contact wuth the hairs and dust themselves wuth a little of the 
powdery pollen. As the stigmatic lobes grow up m the cup they 
keep forcing fresh pollen into the nairow slit, and finally emerge by it 
themselves and then receive the pollen of younger flrs. from insect- 
visitors ” (Mullei). The mechanism should be carefully compared 
v.'ith that of Campanulaceae and CompO'^ltae. Ovules usually ascend- 
ing, anatropous. Fiuit usually capsular, sometimes a nut or drupe. 
Embryo straight, in fleshy endosperm. 

Classification and tlncf genera (after Schonland): The G. are very 
closely allied to Campanulaceae, differing chiefly in the absence of 
latex and the presence of the pollen-cup. They resemble Gentian- 
aceae in a few* points. 

I. GOODEN lOIDE A E (flrs. rarely in heads; corolla folded 
in bud; ov'ary inf, or ^-inf., wdth usually 2 or more ovules; 
endosperm): Velleia, Goodenia, Leschenaultia, Selliera, 
Scaevola, Dampiera. 

II. BRUNONIOIDEAE (flrs. in heads; corolla valvate; ovary 
sup., i-ovuled; no endosperm) : Brunonia (only genus). 

[Idaced in Campanales by Ben th.- Hooker, in Campanuliriae by 
Warming.] 

Qoodeiiovieae (Benth.- Hooker) = Goodeniaceae, 

€k>odla Salisb, Leguminosae (in. 3). 2 sp. S. Austr. 

Qoodyera R. Br. Orchidaceae (4). 25 sp. N. temp., trop. As., New 
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Caled., Mascarenes ; G, repms R. Br. in Bnt. Fir. as in Epipactis 
(Darwin, Orchids, p. 103). 

Gordonia Ellis. Theaceae. r6 sp. Indo-mal , China, N. Am. Seeds 
winged. 'Hie bark of G.Lasianthus Linn, (loblolly-bay, south U.S.) 
is employed foi tanning. Sta. opp. to petals. 

Gosn^rpiiim Lmn. Malvaceae (iv). 9 sp. trop. and sub-trop Epical yx 
of 3 leaAes. G (5). Lociilicidal capsule. The seeds are covered 
with long hairs for wind -dispersal , these hairs form the material 
known as cotton The cultnated forms are apparently reducible to 
3 sp , G. harhadenst L (trop. Am ), G arboreum L. (Old World), and 
G. hefbaceum L. (ditto). The cotton separates easily from the seed 
in the first sp., which is the pne most cultivated in the U.S.; in 
Egypt, India, Ac. the other sp. are most used From the seeds an 
oil IS obtained by crushing (cotton-seed oil), and the oil cake left 
behind is largely used for feeding cattle, Ac The flis. are visited by 
bees and (in Am.) by humming-birds hor details see Mueller’s SelcLt 
Extratrop. Plants. 

Gouania Jacq. Rhamnaceae 40 sp trop Some have watch-spring 
^tendrils (p. 177). The stalks of some sp contain saponin 

Gramineae Monocotyledons (Glumifloiae). One of the largest orders 
of flow’^enng plants, with about 310 gen and 3600 sp found 111 all 
r^ions of the globe. In the temp zones especially they are a most 
important feature in the vegetation, forming piairies, ste]>pes, Ac 
(p. 198). Most grasses are hcilnceous, but a few , ehiefl) the bamboos, 
reach a large size, even a<i much as 100 ft in height Many are 
annual, but many are perennial the latter commonly branch largely 
from their lower nodes and thus often give rise to a tufted habit (as 
seen in many common sp ) , many sp posses^ rhi/omes. The ^tem 
has well-marked nodes, composed chiefly of softer tissues. If a stem 
be bent downv^aids (as occurs when wheat is ‘laid’) these nodes 
recommence giov'th, giowing moie rapid!) upon the lower side, so 
that the stem is once inoie I nought to the veitical position. The 
stem is usually hollow (e\c Zea, Saccharum, Ac ) and circular 111 
section The leaves aie alt , and with few exceptions, in 2-ranked 
phyllotaxy (p. 37); the> have a sheathing base, the edges of the 
sheath overlapping one another upon the side of the stem opp. to 
the blade (cf Cyperaceael ; ^ticre is no petiole (exc. m a few' bamboos, 
Ac-), and at the junction of Iflade and sheath there is a little mem- 
branous outgrowth, termed the hgule, upon the upper side of the leaf. 
The blade is usually linear. Many xerophytic grasses have grooves 
along the upper side of the leaf, with the stomata at the bases of the 
grooves (p. 1 79) ; in most of these cases the leaf i oils up upwards in 
dry air, so as to enclose the stomata completely and check transpira- 
tion , the lower surface which thus becomes the outer one, is covered 

' with thick-walled cells and has no stomata. When the air again 
becomes moist the leaf unrolls 
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The infl. is rather complex; the unit of infl. is not the individual 
fir. but a spikelett or small spike of firs. These are well seen in oats, 
where the spikelets are arranged in a panicle ; in wheat the spikelets 
are sessile upon the main axis» forming a compound spike, usually 
termed simply a spike (p. 50) ; this is more clearly seen in rye-grass. 
Kach of these spikelets consists of one or more (usually not more than 
5) firs, one above the other on opp. sides of a very short axis, the whole 
enclosed in one or two or more larger leaves at the base of the axis, the 
glumes. The first diagram gives a rough inf. palea - 
representation of the constmction of a - inf. palea 

spikelet. The central line icpresents the inf. palea - 
axis (supposed elongated), which bears - inf. palea 

at the base usually two leaves with no- inner glume -- 
thing in their axils ; these are the glumes. - outer glume 

Above them stand one or more leaves, the inferior paleae, in whose axils 
occur firs. (',onietimes aborted). The fir. is, very reduced (or primi- 
tive, see p. 60). Upon its axis, o[iposue to the inferior palea, stands 
another leaf, the superior palea. Bet-ween the paleae the fir. itself is 
enclosed. The superior palea, being upon the same axis as the dr., 
is evidently its hiacteole. Owing to the shortness of the floral axis, 
it appears to be in the axil of the inferior palea, or even upon the 
main axis of the spikelet. Above the ^uperior palea are two very 
small scales, the loduules ^ they are 
opposite to the superior palea (1 in 
fig.) and insignificant in size. They 
are sometime^ suppvised to represent 
two of the three leaves of a reduced 
perianth, but it seems more probable 
that they leally lepiescnt a second 
bracteole and that the tlr. is per- 
fectly naked. The tlr. itself has 
usually 5 sta. with long filaments 
and versatile anthers, and i cpI. 

forming a r-loc. ovary, with i basal t.., , r / r 

I* loral diagram of a gras*; (after 

erect anatropous ovule, and i or Eichler). b. inferior palea; 

more (usually 2) stigmas, which are superior palea; !, lodicule; 

much branched. This ovary has stigma, 

sometimes been regartled as formed of more than i epb, but the suture 

of the posterior side of the ovary (cf. Primus) seems to point clearly 

to it.s being of i cpl. only. The two stigmas may then be regarded 

as developments of the lateral parts of the cpi. whilst the central 

part (which usually forms the stigma) remains undeveloped ; this also 

is the explanation of the two lodicules placed right and left of the 

proper position for an upper bracteole. 

All the flrs. in the spikelet are enclosed as a mle within the 
glumes until ready to open. Then the glumes separate, and the hygro- 
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scopic lodicules force' apart the paleae of the individual firs. Most 
sp. in Eur. are protogynous ; the sta. grow very rapidly in warm 
weather and suspend the anthers clear of the paleae so that the loose 
powdery pollen is easily blown away and may be caught by the large 
stigma of another flr. (p. 84). 

The fruit is a caryopsis (p. 107), i,e. an achene whose pericarp is 
completely united to the seed -coat. Its construction can be well seen 
in maize (or wheat); at the broad end is the scar of the style, and on 
the under side at the pointed end is the embryo ; on the upper side is 
the hilum or point where the ovule was attached to the wall of the 
cpI. (the form of this scar is important in classification); the bulk 
of the seed consists of flowery endosperm. The embryo is straight, 
with its one cotyledon {scutellum) completely enwrapping the radicle 
and plumule (this can be easily made out by dissecting soaked mate- 
rial). The radicle is towards the lower end of the fruit. In germination 
the cotyledon remains within the seed and extracts the nourishment 
from the endosperm; afterwards it merely withers away (p. 113). 
Most grass fruits are sufficiently light to be dispersed by wind, es}>e- 
cially as the paleae often remain attached to them and become dry 
and chaffy. Others have hooks or other adaptations for dispersal. Of 
special interest is the self-burying arrangement in Stipa (y.z'.), effected 
by aid of the awn (this term is applied to any long thread-like out- 
growth of glume or jialea). Many grasses, e.g. sp. of Poa and 
Festuca, are viviparous, especially on mountains. The spikelets are 
replaced by leafy shoots with adventitious roots at their bases. These 
drop off and grow upon the soil (cf. Agave, Allium, <S:c. ). 

From the economic point of view the G are only rivalled in 
importance, if at all, by the Palmae and Legurninosae. The cereal 
grasses, e.g. Oryza, Triticum, Zea, Avena, Hoideum, &c. (see p. 208), 
afford food to a large proportion of the earth’s] inhabitants. Many 
grasses are valuable as fodder fur domestic animals (see p. 210), or 
for hay. The bamboos supply many of the w'ants of the natives of 
trop. countries. 

Classification and chief genera (after Hackel); the G. show near 
relationship only to Cyperaceae and perhaps Juncaceae, and are easily 
distinguished from these either by their vegetative or floral characters. 

A. Spikelets i-flowered without elongation of the axis' V^eyond the 
fir., or 2-flowered with the lower flr. imperfect; without mea- 
surable internode between the individual glumes or paleae, 
ano when ripe falling off from the stalk as a whole or together 
with certain parts of the axis of the spike, 
a. Hilum point-like; spikelets not compre«'-ed laterally, but 
usually dorsaiiy compressed or cylindrical. 

I. Maydeae (inf. palea and, wffien present, sup. palea thin and 
membranous; glumes firm, even leathery or cartilaginous, 
the lowest one the largest and overlapping the rest; spike- 
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lets usually in racemes or spikes which become jointed 
when ripe ; S and $ spikelets in separate infls. or in separate 
parts of the same infl.); Euchlaena, Zea, Coix. 

II. Andropogoneae (as I, but spikelets 5? , or J and 9 side by side 
in the same infl.): Saccharum, Andropogon, Sorghum. 

III. Zoysieae (paleae membranous; glumes herbaceous, papery 

or leathery, the lowest usually the largest; spikelets fall- 
ing singly or in groups from an unjointed spike-axis) : 
Zoysia. 

IV. Tristegineae (paleae membranous; glumes herbaceous or 

firm and papery, the lowest smaller or narrower than the 
rest; spikelets falling singly from the twigs of a panicle): 
Arundinella. 

V. Paniceae (paleae usually cartilaginous, leathery or papery; 
glumes more delicate, usually herbaceous, the lowest 
usually smaller; spikelets falling singly from the twigs of 
a panicle or unjointed spike-axis) : Paspalum, f Panicum, 
•fSetaria, Cenchrus, Pennisetura, Spinifex. 

b. Hilum linear ; spikelets laterally compressed. 

VI, Oryzeae: Zizania, Oryza, Lygeum, tLeersia. 

B. Spikelets i — many-flowered; when i -flowered often with a pro- 
longation of the axis above the flr., their stalks usually jointed 
above the glumes, so that they fall off leaving these on the 
axis; when 2- or more-flowered, always with distinct inter- 
nodes between the firs. 

a. Stem herbaceous, annual. No petiole, or joint between blade 
and sheath. 

VII. Phalarideae (spikelets in panicles, spikelike panicles or 
racemes, on distinct stalks — sometimes very short, not 
set in notches on the main axis ; i -flowered, with 4 glumes 
and I -nerved sup. palea): fPhaiaris, f Anthoxanthum, 
t llierochloe. 

VIII. Agrosttdeae (as VII, but spikelets with two or no glumes 
and 2-nerved sup. palea): Aristida, Stipa, t Milium, 
fPhleum, tAlopecurus, tMibora, Sporobolus, fPoly- 
pogon, t Agiostis, fGastridium, fCalamagroslis, t Ammo- 
phila, f Apera, tLagurus. 

IX. Aven^ae (infl. as VII, but spikelets 2— many-flowered; inf. 

paleae usually shorter than glumes, with twisted awn upon 
the dorsal side, more rarely with no awn or with an awn 
upon the tip as X, but then always with 2 almost opp. 
firs, and no prolongation of the axis beyond them) : 
tHolcus, tAira, tCorjmephorus, t Deschampsia, fTri- 
setum, t Avena, t Arrhenatherum, Danthonia. 

X. Festuceae (as IX, but inf. palea usually longer than glume, 
without awn or with untwisted awn at tip) : fSesIeria, 
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Gytierium, Arundo, fPhragmites, fTriodia, fMolinia, 
Eragrostis, fKoeleria, fCatabrosa, tMelica, fBriza, 
fDactylis, t Cynosurus, +Poa, +Glyceria, fFestuca, 
t Bromus, t Brachypodium. 

XI. Chlorideae (spikelets in 2 rows approximated to one 
another, forming a one-sided spike or raceme with un- 
jointed axis) : tCynodon, fSpartina, Chloris, Bouteloua, 
Eleusine. 

XII. Hordeeae (spikelets in 2, or rarely more, opp. rows, form- 
ing a symmetrical, rarely one-sided, spike): tNardus, 
fLoluim, fLepturus, fAgropyrum, Secale, Triticum, 
tHordeum, +Elymu^. 

b. Stem woody, at least below ; leaf often petiolate, finally 
separating from its sheath by a joint. 

XIII. Bambziseae : Arundinaria, Bambusa, Dendrocalamus. 

The genera marked with a dagger (t) are those of the British 
flora. Many are rare and unimportant. Space will not permit of 
giving a key to the genera; the student should work through the 
commoner ones with a floia, or Hutchinson’s British Grasses, [G. 
are placed in Glumaceae by Benth.- Hooker, in Glumiflorae by 
Eichler and Warming.] 

Granunanthes DC. Crassulaceae. i sp. Cape Col. 

Oratiola (Rupp.) Linn. Scrophulariaceae (ii. 8). 24 sp. cosmop. Sta. 2. 
The dried plant of G, officinalis L. was formerly officinal. 

Grevlllea R. Br. Proteaceae (ii). 160 sp. Austr. Trees and shrubs 

with leaves of various kinds and racemose infls., with 2 firs, in each 
axil. The style projects from the bud as a long loop, the stigma 
being held by the perianth until the pollen is shed upon it. Then 
the style straightens out, and the pollen may be removed by visiting 
insects, the stigma not being yet receptive ; presently the female stage 
supervenes, and if all tlie pollen has not been removed, autogamy 
may occur. Some sp. yield useful timl>er. 

Grewia Linn. Tiliaceae. 90 sp. As., Afr., Austr., esp. trop. 

Grtndelia Willd. Compositae (iii). 25 sp. Am. 

Giiselinia Forst. f. Cornaceae. 2 sp. N. Z. 

Griselinia Scop. =Pterocarpus Linn. 

Gronovla Houst. ex Linn. Loasaceae (i). 2 sp. trop. Am. Sta. 5, 

and no staminodes. Cpl. i. 

Grossularia Tourn. ex Adans. = Ribes Linn. 

Gruhliia Berg. Grubbiaceae (the only genus). 5 sp. Cape Col. 

Grabbiaceae. Dicotyledons (Archichl. Santalale.s). Only genus Grub- 
bia. United to Santalaceae by Benth. -Hooker. [See Nat, . 

Giiaiacom Plum, ex Linn. Zygophyllaceae. 4 sp. N. and trop. Am. 
G, offiicinale L. yields the valuable Iignum-vitae wood, from which is 
also obtained the medicinal resin guaiacum. 

Guatteria Ruiz et Pav. Anonaceae (2). 50 sp. trop. Am. 
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Quettarda Linn. Rubiaceae (ii. 12). 40 sp. trop., all but one in Am- 

ChiUandtna Linn. = Caesalpmia Linn. 

GuUlemixiea H. B. et K. Amarantaceae (3). 3 sp. Am. 

Ouizotia Cass. Compositae (v). 5 sp. Afr G. abysstnua Cass, is 

cultivated for its oily seeds, from which Rantil oil is expressed. 

Gunnera Lmn. Haloragidaceae. 17 sp. S. Am., N. Z., Tasm , Sandw. 
Is., Java, S. Afr., Costa Rica. Several sp. are enormous herbs 
with very handsome leaves several feet across They grow by the 
side of water and deserve more attention as ornamental plants than 
they have hitherto received. Fir. 2-merous Ovary i loc Stem 
polystelic. In the leaf-axils are ‘ squamulae mtravaginales ' (cf. 
Potamogetonaceae). [See Jonas’ Inaug. Diss., abstr. in Bethefte z, 
Bot. Cent 1894, p. 32 ] ♦ 

Gorania Cogn. Cucurbitaceae (ii) 49 sp trop. Am 

Gustavla Linn [y aparandtba Adans.) 1 ecythidaceae. 20 sp trop 
Am G augusta L is the stink-wood , the wood has a foetid smell. 

Gutlerrezia Lag Compositae (iii). 20 sp Am 

Guttiferae. Dicotyledons (Archichl Panetales). 42 gen with 450 sp. 
chiefly trop. As defined by Lngler, the order includes the Hypen- 
caceae of Bentham and Hooker (and other authors) as well as a few 
of the Ternstroemiaceae They are (exc. Hypericum) trees or shrubs 
with simple entire opp exstip leaves Oil glands or passages are 
always present, often showing as translucent dots upon the leaves 
The infl is cjmose, frequently uml>ellate The flrs. show consider 
able variety in structure. The bracteoles are frequently close up to 
the calyx, and hardly to be distinguished from it The axis is usually 
convex, but exhibits many forms The flr may be cyclic or partly 
spiral, and is usually regular, 5 , hypogynous Calyx imbncate 
Corolla imbncate or convolute Sta oc , free or united in various 
ways, frequently in bundles (usually regarded as due to branching of 
onginally simple papillae), very commonly the outer ones or even all 
of the sta are staminodial C usually (5) or (3), multi- or i-loc. , 
ovules 00, few, or i, anatropous; styles free or united Fruit often 
capsular, sometimes a berry or drupe Seed exalbuminous [For 
details of the great variety in floral structure, see Engler in A'at Pfl ] 
Many yield useful timber, the resins of Clusia, Garcinia, Calophyl- 
lum, &.C., and the fruits of Garcinia and others are valuable. 

Classtficatton and chuf genera (after Lngler) • the G are closely 
allied to Theaceae, the only constant distinction being the presence 
of Oil-glands, and to Dipterocaiqmceae, which aie chiefl> distinguished 
by their alt stip leaves The characters of the sub-orders would 
occupy too much space, and we give therefore only those of the 
Hypencoideae, which are often made into an independent order. 

I. KIEJ MEYEROIDEAE', Kielmeyera, Caraipa. 

II. HVPERICOIDEAE (leaves opp.; flr. 5 ; sta. usually 00, 
usually in 5 or 3 — 8 bundles before the petals; styles 3 — 5, 
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usually free; fruit a i- or 3-loc. septi- or loculi-cidal capsule^ 
or indehiscent ; embryo usually straight with not very thick 
cotyledons): Hypericum, Vismia. 

III. ENDODESMIOIDEAE (placed in Hypericaceae by Benth.- 

Hooker; sta. united into a tube above, in 5 bundles below ; 
cpl- I ; drupe; cotyledons fleshy): Endodesmia (only genus). 

IV. CALOPHYLLOIDEAE'. Mesua, Mammea, Calophyllum. 

V. CLUSIOIDEAEi Clusia, Garcinia. 

VI. MORONOBOIEEAE I Symphonia. 

{Placed in Guttiferales by Benth.- Hooker, in Cistiflorae by 
Warming.] 

Gnzmania Ruiz et Pav. Bromelia^eae (4). 5 sp. trop. S. Am. Epi* 

phytes. 

C^nn^denia R. Br. = Habenaria Willd. (spec, names mostly the same). 

G3rmzieina R. Br. Asclepiadaceae (ii. 4). 25 sp. W. Afr. to Austr. 

The leaves of G. sylvesire R. Br. contain gymnemic acid, and when 
chewed temporarily destroy the capacity of tasting sugar. 

G3mmoclada8 Lam. Legummosae (ii. 7). 2 sp. China and N. Am. 

Gyptnogramme Desv. Poly pod iaceae. 90 sp., esp. trop. G. lepto- 
pkylla Desv., an annual fern, occurs in Jersey. 

Oynmospermae. One of the two great divisions of Spermaphyta or 
seed -plants. They are distinguished from the Angiospermae by the 
fact that the cpIs. are not so infolded or united as to form an 
ovary round the ovules ; also the endosperm (female prothallus) 
is formed before fertilisation. The existing G. are divided iflfo 
three great classes, Cycads, Conifers, and Gnetaceae. These differ 
very much from one another and appear to have been derived from 
separate stocks of Pteridophyta. The Cycads perhaps have their 
nearest allies in the Marattiaceae, the Conifers in the Lycopodinae, 
whilst the position of the Gnetaceae is peculiar and in some ways 
nearer to the Angiosperms. The firs, in most Cycads and Conifers 
take the form of cones ; whether each cone represents one flr. or one 
infl. is a disputed point (see p. 56, and art. Coniferae). The sta. is of 
simple structure ; in the Cycads there are several pollen-sacs, looking 
just like the sporangia of Marattiaceae, upon the lower side of a 
somewhat leaf-like organ ; m the Conifers the sta. has usually fewer 
pollen-sacs and is more leaf-like, while in the Gnetaceae the anthers 
are sessile. The ovules are always naked in the sense of not being 
enclosed in an ovary formed of one or more hollow cpls., but they 
are usually protected in some way from the weather. Wind-pollina- 
tion occurs. 

In the Cycads a considerable mass of sporogenous tissue is formed 
in the ovule (mega-sporangium) : one of the cells of this tissue gives 
rise to the embryo-sac (mega-spore). This behaviour is closely com- 
parable to that of the higher Pteridophyta. In the embryo-sac the 
female prothallus (endosperm) forms by cell-division, and archegonia 
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in which the ova are contained develope at the micropylar end. 
The ovule is now mature and consists of an integument, nucellus, and 
embryo-sac and its contents. 

In most Conifers the sporogenous tissue consists only of the cell 
which goes to form the embryo-sac. In the sac the same process 
goes on as in Cycads. 

In Ephedra the phenomena are very similar to those in Conifers ; 
in (jiietura several embryo-sacs are formed, and the division of the 
nucleus of the sac gives rise, not to a prothallus as in the cases above 
described, but to a number of free nuclei lying on the wall of the sac- 
The male nucleus fuses with one of these and the rest then give rise 
to the endosperm. Here we have an intermediate phase between 
Conifers or Cycads and Angiosperms, more especially some of the 
Chalazogamae (q. v.). 

The whole question of the relationships of the Gymnosperms is 
one of much difficulty. That they are offshoots from the main line of 
the evolution of higher plants we have seen reason to believe (p. 130), 
but their relationships to one another and to the Pteridophyta are 
still almost unknown. [See Angiospermae, Chalazogamae, Pterido- 
phyta, Cycadaceae, Coniferae, Gnetaceae, and refer also to Chap. 
I., and to Campbell’s Mosses and Ferns, Nawaschin in Mim, de 
VAead, des sc, de St, Pctersbourg, XLII. 1894 (reviewed in Bot, Cent, 
62, p. 324) and other papers referred to under Chalazogamae. ] 

Oymnosporla Benth. et Hook. f. Celastraceae. 60 sp. trop. and sub- 
trop., esp. Afr. Many have branches modified into thorns. 

OynaiidropBlB DC. {Pedicellaria Schrank). Capparidaceae (i). 15 sp. 

trop. The seeds of G. pentaphylla DC. are used like mustard. 

Qynerium Humb. et Bon pi. Gramineae (x). 3 sp. trop, and warm 

temp. G, argenteum Nees is the Pampas grass, often cultivated as a 
show plant. It is dioecious. 

Oypsophila Linn. Caryophyllaceae (i. 2). 50 sp Eur., As., esp. in 

E. Medit. region. The firs, are shorter in the tube than those of 
most Silenoideae, and are in consequence visited by a greater variety 
of insects. 

Habeitarla Willd. (incl. Bonatea Willd., Coeloglossum Hartm., Gymna- 
denia R. Br., Neotinea Rchb. f., NigritHla Rich., Platanthera 
Rich., and other gen. often regarded as separate, e,g, by Pfitzer in 
Nat* lyi.) Orchidaceae (3). 400 sp. temp, and trop.; 5 in Brit., 

wfiT. (C.) viridis R. Br. (frog-orchis), H, {G.) cotiopsea Benth. (scented 
orchis), H, {P.) bifolia R. Br. (butterfly orchis), &c. See Darwin’s 
Orchids, 

H a tol iteia Bieb. Chenopodiaceae (2). i sp. Caucasus. A climbing 
shoot is given off each year from the perennial underground stem {cf. 
Bowiea). 

Batxrothanmiis Endl. = Cestrum Linn. 

Hacquetia Neck. Umbelliferae (3). x sp. S. Eur. 
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Haemant litts (Toum.) Linn. Amaryllidaceae (i). 6o sp. S. Afr. Firs, 
in cymose heads or umbels. 

H a ema toxylon Linn. Leguminosae (ii. 7). 1 sp, trop. Am. H, cam- 
p^chianum L., the logwood. The young foliage is red (p. 199). In 
the leaf-axils are thorns. The heart-wood contains the dye-stuff 
haematoxyliii and is largely used in dyeing ; it is broken into chips 
before use, 

Haexnodoraceae. Monocotyledons (Liliiflorae). 9 gen. with 33 sp., 
Austr., S. Afr., trop. Am, Herbs with panicled infl., consisting of 
a number of cymes arranged in a racemose way (cf. Aesculus). Fir. 
regular or transversely zygomorphic (cf. Anigozanthos), $ , 3-merous. 
Sta. 3, inserted on inner perfenth-leaves, with introrse anthers. 
G (3), sup. or inf.; ovules few in each loc., semi-anatropous. Stigma 
capitate. Capsule. Chief genera: Haemanthus, Lachnanthes, Wach- 
endorfia. [As defined by Benth.- Hooker, the order includes sub- 
orders VIII, IX of Liliaceae, and part of sub-order iii of Amaryllidaceae 
(Anigozanthos, &c.). It is placed in Epigynae by Benth.- Hooker, 
in Liliiflorae by Warming,] 

BateiCMlorain Sm. Haemodoraceae. 17 sp. Austr. 

Ha 3 cea Schrad. Proteaceae (ii). 100 sp. Austr. Xerophytes with 

hard woody fruit. The seedlings show interesting transition stages 
(p. 1 13, and cf. Acacia) from entire leaves to the much divided leaves 
usually seen in the genus. 

Halenia Borckh. Gentianaceae (i. 3). 25 sp. As., Am.; alpine and 

arctic. 

Halesia Linn. Styracaceae. 7 sp. Japan, China, and S. E. ofN. Am. 

(cf. Epigaea, &c.). The Snowdrop-tree. Fruit winged. 
HaUmoGneiniB C. A. Mey. Chenopodiaceae (10). 10 sp. Cent. 

As. 

HaUmodendron Fisch. Leguminosae (1:1. 6). i sp. N. and W. As. 

on salt-steppes. The outer leaflets are often thorny (p. 183). 

Halleria Linn. Scrophulariaceae (ii. 6). 8 sp. Afr., Madag. 

Haloragidaceae. Dicotyledons (Archichl. Myrtiflorae). 8 gen. with 
90 sp., cosmop., but chiefly Austr. Land, marsh, or water plants, 
herbaceous, of very various habit (see gen.), and with inconspicuous 
firs., solitary or in infl. The anatomy of the water forms is of interest, 
and also that of Gunnera, whose stem is polystelic. Fir. 5 or uni- 
sexual, usually bracteolate, regular, epigynous, usually 4-raerous. 
Perianth in two whorls, or one, or absent. Sta. 8, obdiplostemonous, 
or fewer (down to i in Hippuris). Cpls. (i — 4) ; ovary inf,, multi- 
loc., with usually i pendulous anatropous ovule in each loc.; styles 
free. Nut or drupe. Embryo straight, in endosperm. Chief genera: 
Haloragis, Myriophyllum, Gunnera, Hippuris. The H. are undoubt- 
edly related to Onagraceae, as reduced forms. A gradual series may 
be traced, from the very complete flr. of Myriophyllum or Haloragis* 
down to that of Hippuris. Eichler and Warming also place the order 
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in Myrtiflorae, whilst Benth. -Hooker add to it the Callitrichaceae and 
place it in Rosales. 

Hfliloraffeae (Benth.- Hooker) = Haloragidaceae. 

Haloragis Forst. Haloragidaceae. 50 sp. Austr., N. Z., Tasm., S.E. 
As., N. Am. Large herbs living in damp places. Firs. 4-merous 
throughout, obdiplostemonous. 

Haloxylon Bunge. Chenopodiaceae ( lo). 10 sp. N. temp, and sub-trop. 
Steppe plants of curious habit (fig. in Nat. 

Hamajnelldaceae. Dicotyledons (Archichl. Rosales). 18 gen. with 
50 sp. chiefly sub-trop. (N. and S.). The distribution areas of the 
genera (q.v.) are extremely disjointed, a fact probably due to the 
influence of the glacial period (p. 157 and Nat. Pfl.). They are 
closely allied to Cunoniaceae, and hence to Saxifragaceae. Trees 
and shrubs with' alt. , simple or palmate, stip. leaves. Infl. racemose, 
often a spike or head, frequently wdth an involucre of coloured bracts. 
Fir. 5 or unisexual, often apetalous, rarely naked, hy]>o- peri- or epi- 
gynous, usually without a disc. K 4 — 5, usually imbricate; C 4 — 5, 
open or valvate, the petals often long and rolled up like a watch- 
spring in bud; A 4 — «; or rarely fewer; G (1), usually median, rarely 
obliquely placed, with 2 styles, 2-loc. ; ovules i or more in each loc. , 
pendulous, anatropous, wdth ventral or lateral raphe. Loculicidal or 
septicidal capsule. Exocarp woody, endocarp horny. Seed albu- 
minous, with straight embryo. Some sp. yield useful wood, resins, 
&c. Chief gefufra: Bucklandia, Liquidambar, Altingia, Fothergilla, 
Hamamelis. [Placed in Saxifraginae by Warming, in Rosales by 
Benth.- Hooker.] 

Hamamelideae ( Benth. Hooker) = I lamamelidaceae. 

Hamamelis Gronov. ex Linn. Hamamelidaceae. 3 sp., two in China 
and Japan, the other, //. virginiana L., the witch-hazel, in east N. 
Am. This sp. is common in gardens. It flowers in late autumn and 
ripens its fruit (which is said to be explosive) in the following year. 

Hanburla Seem. Cucurbitaceae (iv). i sp. Mexico. Fruit ex- 
plosive. 

Haplopappus Endl. = Aplopappus Cass. 

Hardeiibersrla Benth. Leguminosac (iii. 10). 3 sp. Austr. Included 
in Kennedya in Nat. PJl, 

Harpagrophytum DC. Pedaliaceae. 3 sp. S. Afr. H. procumbensT>C. 
is the grapple-plant ; its fruit is beset with laige woody grapples 
about an inch long, pointed and barbed. It is thus well adapted to 
animal distribution, and is troublesome to wool growers (cf. Xan- 
thium). 

Hluirwegia Lindl. Orchidaceae (13). 1 sp. Cent. Am. 

Haoya (M09. et Sesse) ex DC. Onagraceae (iii). 4 sp. Mexico, Calif. 

Hawortdiia Duval. Liliaceae (iii). 100 sp. S. Afr. Xerophytes with 
fleshy leaves, similar in habit to Crassulaceae. 

Hdltenatretla Linn. Scrophulariaceae (ii. 9). 20 sp. S. Afr. The 
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corolla is slit open along the anterior side, and the style and sla. 
project through the slit. [Selagineae Benth.-Hooker.] 

Sedeoma Pers. Labiatae (vi. ii). 12 sp. Am. 

Btdera Toum. Araliaceae. 3 sp. temp. Old World. H. Helix L. 
is the ivy. It is a root climber on trees and rocks. The leaves are 
dimorphic, those on the climbing shoots being lobed, whilst those on 
tlie freely projecting shoots that bear the infl. are not. The former 
form leaf-mosaics better (see pp. 37 and 177). The firs, are not very 
conspicuous, but coming out late in the year are largely visited for 
the freely exposed honey by flies and wasps. 

Bedraeantlms Griseb. =Wahlenbergia Schrad. (ii sp. S.E. Eur., 
W. As.) 

BedWigia Sw. Burseraceae. 3 sp. trop. Am. H. balsamifera Sw, 
(Antilles) is known as pig’s balsam, on account* of a legend that 
wounded^pigs rub themselves against the trees to heal their wounds 
with the resin. 

Bedycapnoa Planch. = Dicentra Bemh. 

Hedycarla Forst- Monimiaceae. to sp. Austr. to Fiji. 

HedyChium Koen. Zingiberaceae. About 30 sp. chiefly trop. As. 
The rhizome is often tuberous. The fir. has a long tube, at the end 
of which spring the very narrow free parts of the petals and the 
larger staminodes and labellum. The stigma projects just beyond the 
anther. According to F. Muller and others the flr. is adapted for 
fertilisation by the wings of butterflies. 

HedyoUa Linn. Rubiaceae (i. 2). About 120 sp. trop. Incl. in 
Oldenlandia in Nat, PJl. 

Hedypnola Schreb. = Rhagadiolus Toum. 

HedypnoiB (Tourn.) Scop. = Leontodon Linn. 

HedyBamm (Tourn.) Linn. Legumino.sae (in. 7). 60 sp. N. 

temp. 

Heeria Schlecht. {Heterocentron Hook, et Am.) Melastomaceae (1). 
6 sp. Cent. Am. Some of the sta. attract insects, the others pollinate 
them (cf. Commelina). 

Helenium Linn. Compositae (vi). 30 sp. W. Am. 

Heleocliaris Lestib. = Eleocharis R. Br. 

HeUampliora Benth. Sarraceniaceae. i sp. Guiana, a pitcher plant 
(p. 195 and cf. Sarracenia), not yet thoroughly studied. 

H^da&themiim Toum. ex Hall. Cistaceae. 120 sp. Eur., Medit., 
N. Am. H, vulgare Gaertn. and 3 others in Brit, (rock-rose). Infl. 
a cincinnus. The flr. contains no honey and is homogamous, with 
sensitive sta-, which move outwards when touched, 

Helianthos Linn. Compositae (v). 55 sp. Am. Seveial sp. are widely 
cultivated. H annuus L. is the sunflower; the number of firs, upon 
the head is often enormous and they show very regular spiral arrange- 
ment, probably due (largely) to pressure in the bud. The ray florets 
are neuter, H, tuberosus L. is the Jerusalem artichoke. It hat sub- 
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terranean tuberous stems, like potatoes, with well marked ‘ eyes ’ 
(buds in axils of scale-leaves). 

HelichryBum Vaill. ex Linn. Compositae (iv). 300 sp. Eur., As., 

Afr., Austr. About 150 occur in S. Afr. Many are xerophytes with 
hairy surface, decurrent leaves, &c. The dried flower-heads of some 
sp. are sold as * everlastings. * 

Hellcodiceros Schott. Araceae (vii). i sp. Corsica, Sardinia, H, cri- 
nitus Schott (//. muscivorus Engl.). The development of the predate 
leaf is cymose ; the later formed branches grow more slowly than the 
earlier. The specific name muscivorus is due to the number of flies 
captured; they are attracted by the foul smell of the infl. (cf. Arum) 
and collect inside the spathe in enormous numbers (in the Bot. Gdn. 
Cambridge, the whole spathe may often be seen tightly packed with 
them) ; when it withers the top closes and they are caught. 

Heliconla Linn. Musaceae. 30 sp. trop. Am. Firs, in cincinni. The 
odd sepal is f>osterior. 

Helicteres Pluk. ex Linn. Sterculiaceae. 40 sp. trop. (exc. Afr.). The 
flrs. become zygomorphic if they happen to be in a horizontal position. 

HttUophlla Burm. f. ex Linn. Cruciferae (i. 3). 60 sp. S. Afr. 

Heliopsis Pers. Compositae (v). 7 sp. Am. 

Haliotroplum (Toum.) Linn. Boraginaceae (ill). 220 sp. trop. temp, 
/f. peruvianum L. (cherry pie) and other sp. of heliotrope are culti- 
vated for their scented flrs. 

Helipterum DC. Compositae (iv). 48 sp. Austr., S. Afr. Xerophytes 
with persistent involucre of white scaly bracts ; the dried flower-heads 
are sold as ‘everlastings’ (cf. Helichrysum, &c.). 

HelleboruB (Tourn.) Linn. Ranunculaceae (2). 15 sp. Eur.; 2 in Brit. 
(Hellebore). The plants are woody below, each shoot from the 
stock taking several years to reach maturity and flower. Fir. proto- 
g)mous, opening very early in the year. Cpls. slightly coherent at 
base. In H. niger L., the Christmas rose, the perianth turns green 
after the flr. has been fertilised. 

Helminthta Juss. = Picris Linn. 

HelmlnthoBtacliyfi Kaulf. Ophioglossaceae. i sp. H, zeyktnica 
Hk. f. Ceylon, Himal. to Queensland. It is but slightly known, as 
far as structure and life history are concerned. It is said that the 
roots do not bear the same relation to the leaves as in the other 
genera of O. 

Helobleae. The and cohort of Monocotyledons (ist of Warming’s 
sjrstem). Seep. 135. 

Helonlas Linn. Liliaqeae (i). i sp. east N. Am. 

HelCkSGtadliim Koch = Apium Toum. 

HeloaiB Rich. Balanophoraceae. 3 sp. trop. Am. 

HemfirocAlUi Linn. Liliaceae (iii). 5 sp. temp. Eur., As. Infl. a 
double bostryx. The flrs. of H, fulva L. are self-sterile. 

HemionftlB Linn. Polypodiaceae. 8 sp. trop. 
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Hemitelia Br. Cyatheaceae. About 10 sp. trop. and S. temp. Tree- 
ferns. 

Hemlxonia DC. Compositae (v). 25 sp. west N. Am. 

Dill. = Anemone Linn. 

Heptafileiiram Gaertn. Araliaceae. About 50 sp. trop. Afr., As., 
Austr. Included in Schefflera in Nat, Pfl, 

Heradeiim Linn. Umbelliferae (7). 70 sp. N. temp., and trop. Mts. 

{H. Sphondylium L., cow-parsnip, in Brit.). 

Herbertia Sweet {Alophia Herb.). Iridaceae (ii). 3 sp. trop. and 

sub-trop. Am. 

Herltiera (Dryand.) Ait. Sterculiaceae. 4 sp. trop. Old World, on sea 
coasts. '• 

Hennannia Linn. (excl. Mahemia Linn.). Sterculiaceae. 120 sp. trop. 
and sub-trop. , chiefly Afr. 

Herminiera Guill. et Perr. Leguminosae (iii. 7). 1 sp. trop. Afr., 
* H, elaphroxylon G. et P. The wood is as light as elder pith and is 
used for floats, canoes, &c. This phenomenon seems to be related to 
the development of aerenchyma seen in other marsh plants (cf. Lyco- 
'pus, Jussieua, &c,, and see p. 172). H. is united to Aeschynomene 
in Nat. PJl. 

Henninium Linn. Orchidaceae (3). 4 sp. temp. Eur., As. {H, 

Monorchis R. Br., musk -orchis, in Brit.). Fir. like that of orchis, 
but smaller, and fertilised by small flies which get the pollinia stuck 
to their legs. 

Hemandia Plum, ex Linn. Hernandiaceae. 8 sp. trop. (Laurineae 
Benth.- Hooker). 

Hernandiaceae. Dicotyledons (Archichl. Ranales). 4 gen. with 24 sp. 
trop. Like Lauraceae, to which they are united by Benth.-Hooker 
and Warming, but with epigynous fir. Ovary inf., i-loc., with i 
pendulous anatropous ovule. See Nat. PJl. for details. 

Hemiaiia (Toum.) Linn. Caryophyllaceae (li. 4). 15 sp. Medit., 

Eur., S. Afr. {H, glabra L., rupture- wort, in S. W, England.) Fir. 
apetalous. 

Herpeetis Gaertn. {Bacopa Aubl.) Scrophulariaceae (ii. 8). 50 sp. 

trop. and sub-trop., chiefly Am. 

Hesperantha Ker-Gawl. Iridaceae (lii). 20 sp. S. Afr. 

Hespezis Linn. Cruciferae (iv, 19). 2459. Eur., Medit.; (i Brit.). 

Heteranthera Ruiz et Pav. Pontederiaceae. 10 sp. trop. and sub-trop. 
Am., Afr* Leaves of two t3rpes — linear submerged and orbicular 
floating. Some have cleistogamic firs. 

Heterocentron Hook, et Am. = Heeria Schlecht. 

Heteromerae (Benth.- Hocker). The 2nd series ot Gamopetalae (p. 

143)- 

Heteropterls H. B. et K. Malpighiaceae (i). 90 sp. trop. Am., i in 
trop. Afr. Fruit a samara (cf. Acer, Banisteria). 

Heterotoma Zucc. Campanulaceae (111). 4 sp. Mexico. ^ 
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Heterotropa Morr. et Dene. ~ Asarum Linn. 

Heuohera Linn. Saxifragaceae (i). 24 sp. N. Am, Firs, sometimes 

apetalous. 

Hevea Aubl. Euphorbiaceae (A. ii. 3). 10 sp. trop. Am. H. brasi- 

liensis Miill.-Arg, is the source of the best caoutchouc (Para rubber) ; 
incisions are made in the bark, and the latex flows out and coagulates. 
Other sp. are also used for rubber- making, as well as other genera 
(see Index). 

Hexaptera Hook. Cruciferae (i. 2). 6 sp. temp. S. Am. Fruit winged. 

Hibbartia Andr. (incl. Candollea Labill. 1806). Dilleniaceae. 100 sp. 
Austr., New Caled. &c. Mostly shrubs of ericoid or climbing habit. 
Some sp. have phylloclades. Infl. dichasial, but often, by reduction, 
coming to look like a raceme. The sta. &c. vary much in number in 
different sp. (see Nat. 

Hibisciis Linn. (incl. Abelmoschus Medic.). Malvaceae (iv). 150 sp. 

trop. and sub-lrop. The 5 ante-sepalous sta. are represented by teeth 
at the top of the stamen-tube. Several sp. are cultivated, especially 
H, Rosa- sinensis L. 

Hieracium (Tourn.) Linn. Compositae (xiii). 400 sp. N. Hemisph., 
S. Afr., Andes. There are several sp. in Brit, (hawk-weeds), which, 
especially in Scotland, vary very much; innumerable varieties have 
been raised by various botanists to specific rank (see p. 123 and 
London Cat, of Brit, Plants^ 9th ed.). 

Hierocblod S. G. Gmel. Gramineae (vii). 13 sp, temp, and frigid, 
(r Brit., rare.) 

Higglnsia Pers. — Hoffmannia Sw. 

Hildebrandtia Vatke. Convolvulaceae (i. 3). 2 sp. Afr. 

HimantoglOBBum Spreng. = Orchis Tourn. 

Hinterhubera Sch. Bip. Com}x>sitae (iii). 3 sp. Andes. 

Hippeastrum Herb. Amaryllidaceae (l). 50 sp. trop. and sub-trop. Am. 

Hippia Linn. Compositae (vii). 4 sp. S. Afr. 

Hippooastanaceae. Dicotyledons (Archichl. Sapindales). Only genus 
Aesculus (q.v.). United to Sapindaceae by Benth. -Hooker. 

Hlppocratea Linn. Hippocrateaceae. 70 sp. trop. Twining shrubs. 

Hippocrateaceae. Dicotyledons (Archichl. Sapindales). 3 gen. with 
1 50 sp. trop. and sub-trop. Shrubs, mostly lianes, with opp. or alt, 
simple leaves. Firs, in cymes, ? , regular, with disc. K 5, C 5, A 3 
(rarely 5, 4, 2), G (3), with 2 — 10 anatropous ovules in each loc. 
Berry or schizocarp. No endosperm. Genera: Campylostemon, 
Hippocratea, Salacia. [United to Celastraceae by Benth. -Hooker; 
placed in Frangulinae by Warming.] 

HippoorepiB Linn. Leguminosae (in. 7). j 2 sp. Medit. H, conmsa 
L. extends to Scotland. The mechanism of the flr. is like that of 
I^tus, but on the claw of the standard is a triangular flap closing the 
entrance to the honey. Bees must lift the standard to reach the honey 
and so cannot avoid making the mechanism work properly. 
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HipponuuM Linn. Euphorbiaceae (A. ii. 7). i sp. Cent. Am., W. Ind., 
Columbia (the manchineel). The latex is highly poisonous. 

Hippoplia# linn. Elaeagnaceae. 2 sp., one Himal., the other, H. 
rkamnoides L., the sea buckthorn, from Brit, to Altai Mts. In the 
9 flr. the bracteoles form a hood over the sta. in wet weather; when 
the air is drier, they separate at the sides, and the pollen may be 
blown away by wind. 

Hippnris Linn. Haloragidaceae. i sp., H. vulgaris L. the mare’s-tail, 
Eur. (inch Brit.), As., Austr., Am. A water plant, with creeping 
rhizome and erect shoots, whose upper parts usually project al)Ove the 
water. Leaves linear, in whorls, the submerged ones longer and 
more flaccid than the aerial. F4r. sessile in axil of leaf, 5 (or some- 
times ? on some stocks; cf. Labiatae), consisting of i epigynous sta. 
and I cpl., with a slight seam representing the calyx; vdnd fertilised. 

ffiraea Jacq. {Mascagnia Bert.). Malpighiaceae (i). 40 sp. trop. Am, 

Hirtella Linn. Rosaceae (vi. 13), 40 sp. S. and Cent. Am., i Madag. 
Fir. zygomorphic. The axis is deeply hollowed on one side, but the 
sta. and cpl. are not in the hollow, but on the other side of the surface 
/Of the axis. 

HodgBonia Hook. f. et Thoms. Cucurbitaceae (ill), i sp. Indo-mal. 

Hofftnannia Sw. Rubiaceae (i. 8). 20 sp. trop. Am. 

Holboellla Wall. Lardizabalaceae. 2 sp. Himal. 

Holcns Linn. Gramineae (ix). 8 sp. Eur., N. and S. Afr. 2 in Brit., 
H, mollis L., and H, lanatus L., Yorkshire fog or soft-grass, a 
common weed, useless as fodder. 

Holostemn Dill, ex Linn. Caryophyllaceae (ii. i). 6 sp. N. temp, 

(i Brit.). 

Hoxnaliom Jacq. Flacourtiaceae. 35 sp. trop. After fertilisation the 
sepals or petals, or both, grow large and form wings (often hairy) to 
the fruit. (Samydaceae Benth.-Hooker.) 

Homalomena Schott. Araceae (v). 20 sp. trop. As. and S. Am. 

Hom<^;3me Cass. Compositae (viir), 3 sp. Mts. of Eur, 

Honckenya Ehrh. = Arenaria Rupp, (same spec. name). 

Hoordeum (Toum.) Linn. Gramineae (xii). 16 sp. temp. Eur., As., 
N. Afr., Am. 4 in Brit, (barley-grass). The spikelets are arranged 
in groups of 3 on the main axis, forming a dense spike. Each is 
I -flowered when perfect, but commonly either the central or the two 
lateral firs, are aborted. Glumes awned. The cultivated barley is H, 
vulgare L. {H. sativum Pers,). The most common form is the var, 
disiichum or 2 -rowed barley, where the central flr. of each group is 
fertile, but 6-rowed barley (var. hexastickuvi\ and 4-rowed barley or 
here, are also grown. The last is the most hardy and is cultivated 
as far as 70° N. (in Norway). 

Hamiiimm (Toum.) linn. Labiatae (vi. 9). i $p. Mts. of S. Eur. 

HosabCdda DougL L^minosae (ni. 4). 30 sp. west N. Am. 

Hosta Tratt. 3= Funkia Spreng. 
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Hoteia C. Morr. et Dcne= Astilbe Buch.-Ham. 

Hottonia Boerh.ex Linn. Primulaceae (i). 2 sp., one in N. Am., the 
other, H. palustris L. (water- violet), in Siberia and Eur. (ind. Brit.). 
Floating water-plants (p. 168) with finely-divided submerged leaves. 
The firs, project above the water; they are dimorphic like those of 
Primula. Wiiiter buds form as in U tricularia, &c. 

Houstonla Gronov. ex Linn. Rubiaceae (i. 2). 20 sp. west N. Am. 

Firs, heterostyled as in Primula, with similar differences in stigma 
and pollen. 

Houttnynla Thunb. Saururaceae. 2 sp. N.W. Am. and E. As. 

Howea Becc. Palmae (iv. 6). 2 sp. Lord Howe’s Island. 

Hoya R. Br. Asclepiadaceae (ii. 4). 70 sp. Indo-mal., Austr. Twiners 
and root -climbers with fleshy leaves. Hothouse favourites on account 
of their handsome firs, (wax-flow'ers). 

Hudaonia Linn. Cistaceae. 3 sp. N. Am. 

Huemla R. Br. Asclepiadaceae (ii. 4). 20 sp. Cape Col. to Arabia. 

Like Stapelia, but stem 4- to 6-angled. 

Hugonia Linn. Linaceae. 11 sp. trop. Old World. The lower twigs 
of the infl. are modified into hooks for climbing (p. 177). 

Hnmholdtla Vahl {Batschia Vahl). Leguminosae (ii. 3). 4 sp. 

Ceylon and Further Ind. H. laurifolia Vahl is myrmecophilous 
(p. 117). The non-flowering twdgs are normal, but those that bear 
firs, have hollow obconical intemodes. In each of these, at the top, 
opposite the leaf, is a slit leading to the cavity which is inhabited by 
ants. 

Hamea Sm. Compositae (iv). 4 sp. S. Austr. 

Htunlrla Jaume St. Hil. Humiriaceae. 3 sp. trop. Am. 

Huiniriaceae. Dicotyledons (Archichl. Geraniales). 3 gen. vrith 18 sp., 
trop. Am., Afr. Separated from Linaceae by the bilocular anthers 
and usually 00 sta. (See Ah/. /J^.) Chief genera: Humiria, Sacco- 
glottis. 

HiumilUB Linn. Moraceae (iv). 2 sp. N. temp. Perennial climbing 

herbs. Infl. cymose, dioecious, the S a much-branched pseudo- 
panicle, the ? a few-flowered pseudo-catkin with 2 firs, in the axil of 
each scale. Fir. protogynous and wind fertilised. Fruit an achene. 
A. Lupulus L. is the hop, largely cultivated in Kent and elsewhere ; 
the fruit is used in brewing, &c. 

Hmuotemannla Sweet. • Papaveraceae (i). i sp. Mexico. 

Hura Linn. Euphorbiaceae (A. ii. 7). 2 or 3 sp. trop. Am., of which 

the best known is //. crepitans L., the sand box tree. The fruit is 
as big as an orange with numerous hard woody cpls. Each, as the 
ripe fruit dries, tries to expand from the A shape to a U shape. 
Presently a violent explosion occurs and the seeds are shot out, 
sometimes to a distance of 30 yards. The fruits used to be mred 
together and used as sand boxes before the era of blotting-paper. 

HutehlABia R. Br. Cruciferae (iv. 14). 8 sp. N. temp. {i in Brit.) 
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BJyiusintlius (Tourn.) Linn. Liliaceae (v). 30 sp. Medit., Afr. Many 
forms of hyacinth (derived from H. orientalis L.) are cultivated. 
[For the wild hyacinth of Brit., see Scilla.] 

HyilnopliytTim Jack. Rubiaceae (ii. 15). 30 sp. E. As., New Guinea, 

Fiji,&c. Epiphjrtes with ant-inhabited tubers, like Myrmecodia (q.v.). 
Hydnom Thunb. Hydnoraceae. 7 sp. Afr. 

Hsndnoiraceae. Dicotyledons (Archichl. Aristolochiales). a gen. with 
7 sp., Afr., S. Am. Parasites like RafHesiaceae. See Nat. Pfl. or 
Kemer’s Nat. Hist, of Pits. 

Hydrangea Gronov. ex Linn. Saxifragaceae (in), ^o sp. N. Hemisph. 
Shrubs with opp. leaves, some climbing. Firs, in cymose corymbs, 
the outer (or in cultivated fonns all the firs.) neuter with petaloid calyx, 
giving conspicuousness to the mfl. (cf. Compositae, Umbelliferae). 
Hydrangeaceae (Warming) = Saxifragaceae (suborder ill). 

Hydrastis Ellis. Ranunculaceae (i). 2 sp., i in Japan, i in N. Am. 

{H. canadensis L., golden-seal). The latter is used as a tonic Slc. 
Hydrocaryaceae. Dicotyledons (Archichl. Myrtiflorae). Only genus 
Trapa (q.v.). Often placed in Onagraceae. 

H3pdrocharidea6 (Benth.- Hooker) = Hydrocharitaceae. 

Hydrocharis Linn. Hydrocharitaceae. i sp. Eur. (inch Brit.), As., 
H. Morsus-ranae L., the frog-bit, a rootless water plant with orbicular 
floating leaves. Firs, dioecious, produced upon the surface of the 
water. During summer the plant multiplies much by horizontal 
stolons, w'hich form new plants at the ends. In autumn large buds 
are formed on the stolons and drop off to spend the winter at the 
bottom of the pond. In spring they float up and develope into new 
plants. 

Hydrocharitaceae. Monocotyledons (Helobieae). 1 3 gen. with about 
55 sp. trop. and temp., all water plants, some marine (Halophila, 
Enalus, Thalassia). Most have ribbon-like submerged leaves, a 
few only have floating leaves (Hydrocharis &c.); some have leaves 
projecting above the water. In the leaf-axils are ‘squamulae intra- 
vaginales ’ (cf. Potamogetonaceae). Several buds are frequently found 
in one leaf-axil. 

Sexes usually in different firs., commonly on different plants. Infl. 
axillary, usually i -flowered when ? , often more than i if , enclosed at 
first in a spathe of two or more (1 in Hydrocharis ? ) fused leaves. Fir. 
usually regular, 3-merous. Perianth usually in two w^horls, the 
outer sepaloid, the inner petaloid ; sla. in i — 5 whorls, the innermost 
often staminodial; cpls. (2 — 15), forming an inf. ovary, i-loc. with 
parietal placentation ; ovules 00, ortho- to ana-tropous, erect to 
pendulous; stigmas as many as cpls. Fruit irregularly dehiscent, 
containing 00 exalbuminous seeds. [Placed in Microspermae by Benth.- 
Hooker,] Chief genera: Halophila, Elodea, Vallisneria, Stratiotes, 
Hydrocharis. 

Hydrodeys Rich. Butomaceae. i sp. Brazil, H. nymphoides Buchenau 
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Commersonii Limnocharis Humboldti Rich.), oft^n 

cultivated ; it is a water plant with a striking resemblance in habit to 
Nymphaea or Limnanthemum. 

Hydroeotyle (Toum.) Linn. Umbelliferae (i). 70 sp. trop. and temp. 

I in Brit., H, vulgaris L., the white-rot or pennywort, easily 
recognised among our native U. by its peltate leaves. 

Hydrolea Linn. Hydrophyllaceae. 12 sp. trop. Several have axillary 
thorns (branches). Fir. self-fertilising (cf. Phacelia). 

Hydromyatrla G. F. W. Mey. = Limnobium Rich. (H. stolonifera 
G. F. W. Mey. =Z. Boscii Rich.). 

Hjrdrophyllaceae. Dicotyledons (Sympet. Tubiflorae). 17 gen. with 
170 sp., chiefly in N. Am. where some of the gen. are in vigorous 
development; in S. Am., trop. As., Afr., &:c. a few sp. occur, 
apparently the remnants of formerly wide-spread gen- Herbs or 
undershrubs with simple or compound exstip. leaves, radical, alt. 
or opp. Plant usually hairy. Firs, scattered or in cincinni like those 
of Boraginaceae, usually without bracteoles, 5 , regular, usually 5- 
merous. K (5), imbricate, the odd sepal posterior; €(5), rotate, 
or bell- or funnel-shaped, usually imbricate; A 5, epipetalous and 
alternate with pets., often with scale-like appendages at base (see 
below); G(2), i — 2- loc., with i or 2 styles. Ovules on each cpl. 
00 — 2, sessile or pendulous, anatropous. Fruit usually a loculicidal 
capsule. Embryo small, in rich endosperm. The firs, in most 
investigated sp. are visited chiefly by bees ; honey is secreted below 
the ovary and protected by the appendages of the sta., which are 
frequently united to the corolla, sometimes (Hydrophyllum) form- 
ing tubes leading down to the honey. Fir. usually protandrous. See 
Phacelia. Chief genera: Hydrophyllum, Nemophila, Phacelia, Nama, 
Hydrolea. [Placed in Polemoniales by Benth.- Hooker, in Tubiflorae 
by Warming.] 

Hydrophyllum Linn. Hydrophyllaceae. 6 sp. N. Am. Fir. prot- 
androus, with the staminal appendages united to the corolla so as 
to form tubes through which alone the honey is accessible. 

Hydropyrum Link = Zizania Gronov. 

Hygrophlla R. Br. Acanthaceae (iv. b), 30 sp. trop., in marshes. 

Hymeuaea Linn. Leguminosae (ii. 3). 8 sp. trop. Am. //. Courbaril 

L. is the West Indian Locust tree, a large tree with buttress roots 
(p. 24). The wood is valuable. From the stem exudes a resin (copal 
or anime) which is often found in lumps underground near the trees 
(cf. Agathis, Trafchylobium) ; it is used in varnish, &c. 

HymenocalllB Salisb. Amaryllidaceae (i). 30 sp. trop. Am. The 

stipuiar appendages of the sta. are here united into a tube, on the 
summit of which the filaments stand, and which surpasses the perianth 
in conspicuousness (cf. Eucharis). 

Hymenopappus L’Herit. Compositae (vi). 1 1 sp. N. Am. 

Hymdnopliyllaceae. Filicineae Leptosporangiatae (Homosporous). 
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3 gen. with 200 sp. trop. and temp. The filmy ferns are found chiefly 
in damp woods. Stem very slender, often creeping ; sometimes it 
bears roots, in other cases only root hairs. It grows more rapidly 
than the leaves, so that its leafless tip appears naked like a root. L^ves 
pinnate, filmy in texture (being only one cell thick, except at the veins), 
with no stomata. The placenta is at the leaf-edge, a continuation of 
the vein ; it bears sporangia and is surrounded by a cup-shaped indu- 
sium. Sporangia sessile, with oblique or transverse complete annulus, 
and opening by a longitudinal fissure. The prothalli are capable of 
long life ; in some sp. they produce gemmtu or buds on the margin, 
and may thus multiply vegetatively to a considerable extent. Chief 
genera: H3rmenophyllum, Tricfiomanes. 

Hymenophyllum Linn. Hymenophyllaceae. Over 80 sp. trop. and 
temp. 2 in Brit, (filmy ferns), H, innbridgense Sm. and H, Wilsoni 
Hook, moss-like plants growing in damp, shady places. 

HymenophyBa C. A. Mey. Cruciferae ; position in the order doubtful. 
2 sp. Cent. As. See Nat. PJi. 

Hyophorbe Gaertn. Palmae (iv. 6). 3 sp. Mascarenes. 

B[y 08 cyamu 8 (Tourn.) Linn. Solanaceae (ii. 3). ii sp. N. Afr., Eur., 
As. H. niger L. (henbane) is found in Brit., but probably is only an 
escape, it having formerly been largely cultivated as a narcotic. The 
firs, are in cincinni. The capsule stands erect enclosed in the calyx, 
and opens by a lid ; the seeds can thus only escape in strong winds, &c. 

HyoBerls Linn. Compositae (xiii). 3 sp. Medit. 

Hjrpeooum Tourn. ex Linn. Papaveraceae (i). 12 sp. Medit., Cent. As. 
Fir. 2-merous throughout. The inner petals are 3-sect., and the middle 
lobe stands erect and encloses the sta. Eichler (Bliithendiag.) and 
others regard the androeceiim as derived from the Fumaria type by 
union in pairs of the lateral branches of the outer whorl of sta., so as 
to form an apparent inner whorl of sta., but it is quite probable that 
the 2 inner sta. are really a true inner whorl. As in other cases, the 
evidence cuts both ways, and may be used as proof of the derivation 
of the Fumaria type from Hypecoum by splitting of the two inner 
sta. and the union of the halves to the outer ones. In H. procumbens 
L. the pollen is shed in the bud into pockets on the inner surface of 
the inner petals, which close up before the stigma developes. When 
pressed by an insect the pockets open and dust it with pollen. The 
stigma only ripens after it has grown above the level of the pollen. 

Hypericaceae (Warming: Cistiflorae) = Hypericin eae ( Bent h.- Hooker ; 
Guttiferales). Chief genus Hypericum; merged in Guttiferae (q.v.). 

Hypericum Tourn. ex Linn. Guttiferae (iib 200 sp. temp, (ir Brit., 
St John’s wort, tutsan, &c.). They are nearly all perennial herbs with 
opp., often gland-dotted leaves and cymes of firs., often forming pseudo- 
racemes or -umbels. Sta. 00 , but united into 3 or 5 groups. Develop- 
mental study shows that each of .these groups ari. 4 e$ as a simple 
papilla from the growing point, and afterwa^s branches; a com- 
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parison with other Guttiferae however shows that in H. we have 
more probably to do with a union of originally free sta. (see Nat, 
Pfl.y or Pax, Morphol, p. 238). The flrs. contain no honey, but olfer 
abundant pollen to insects, and the larger-flowered sp. are frequently 
visited. They are homogamous, but the stigmas stick out through 
the sta. and there is thus a chance of a cross when insects alight on 
the petals. 

Hyphaene Gaertn. Palmae (ii. 3). 9 sp. trop. Afr. The stem is 
frequently branched, a rare occurrence in Palms. 

Hypochoerls Linn. Compositae (xiii). 50 sp. N. temp, and S. Am. 
(3 in Brit.). 

Hypoderris Br. Poly pod iaceae. i sp. W. Ind. 

Hypoestes Soland. Acanthaceae (iv. B). 85 sp. trop. Old World, 

e.sp. Madag. 

H3n;>olepis Bemh. Polypodiaceae. 12 sp. trop. and S. temp, i in Calif. 

Hypopitys Dill . ex Adans. = Monotropa Linn. 

Hypoxia Linn. Amaryllidaceae (ill). 50 sp. S. Afr. 

H3rptis Jacq. Labiatae (vil). 250 sp. trop., chiefly Am. 

Hysaopus ('I'oum.) Linn. Labiatae (vi. ii). i sp. Eur., Medit., As., 
//. officinalis L., the hyssop, formerly used in medicine. 

Hyaterophyta (Warming). The last cohort of Choripetalae (p. 146). 

Iberia Dill, ex Linn. Cruciferae (ii. 6). 30 sp. Eur., As. /. aniara L. 

is the candytuft. The outer petals of the flrs. of the corymb are 
longer than the rest, thus adding to the conspicuou.sness of the whole 
(cf. Umbelliferae). 

Icadnaceae. Dicotyledons (Archichl. Sapindales). 38 gen. with 200 
sp., trop. Trees and shrubs (often lianes) or rarely herbs, with, alt, 
ex.stip, leaves, usually entire and often leathery. Firs, in compound 
panicled infl., regular, usually 5 . K (5) or (4), not enlarged w'hen the 
fruit is ripe; C 5 or 4, rarely united, valvate or imbricate; A 5 or 4, 
alt. with petals, with usually introrse anthers; disc rarely developed; 
G (3) rarely (5) or (2), rarely multi-loc., usually i-loc. by abortion 
of the remaining cavities. Ovules 2 per loc., pendulous from its 
apex, anatropous, with dorsal raphe and micropyle facing upw*ards ; 
funicle usually thickened above the micropyle. Style simple with 
3 stigmas (or 5 — 2). Fruit i-loc., i-seeded, usually a drupe, some- 
times a samara. Endosperm usually present; embryo straight or 
curved. Chief genera : Lasianthera, Phytocrene. [This order was 
formerly sunk in Olacaceae {e,g, by Benth.-Hooker), but difters in 
several points ; the placenta is never free, the flr. has only one w horl 
of sta., &c. It is placed in Terebinthinae by Warming.] 

Idesla Maxim. Flacourtiaceae, i sp. China, Japan. [Bixineae, 
Benth.-Hooker.] 

Hex i^Toum.) Linn. Aquifoliaceae. 170 sp. Cent, and S. Am., As., 
Afr., Austr., Eur. /. Aquifolium L., the holly, in Brit. Firs, 
dioecious, but in the ? flr. the sterile sta. are so large that the flr, 
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appears S? • Truly 5 firs, sometimes occur. /. para^uensis A. St Hil. 
is the Mate or Paraguay tea, largely used in S. Am. The leaves 
contain caffeine ; they are dried, broken up and used like tea. 
nidAeae (Benth. -Hooker) = Aquifoliaceae. 

Hletwhraoeae ( Benth. - Hooker) = Paronychiaceae of other authors. Now 
placed in Caryophyllaceae (q.v.). 

lUecebrum Rupp, ex Linn. Caryophyllaceae (ii. 4). i sp. W. Eur. 

(incl. Devon and Cornwall), Medit., W. Afr. 

Ulidam Linn. Magnoliaceae (3). 7 sp. Am., As. /. anisatum Gaertn., 
the star-anise (China), is used for flavouring on account of the aromatic 
oil it contains, especially in thte fruit. There is a gradual transition 
in the spiral perianth from sepaloid to petaloid structure (cf. Nym- 
phaea). The fruit is an aggregate of follicles, 
mipe F. Muell. = Bassia Koenig. 

Impatiens Riv. ex Linn. Balsaminaceae. 140 sp. trop. and N. temp. 
Many sp. of balsam are in cultivation, e.g. /. Noli-tangere L., the touch- 
me-not. The name is derived from the explosive fmit. It is a capsule 
with fleshy pericarp ; the outer layers of cells are highly turgid and thus 
* a great strain is put upon the whole. Dehiscence is septifragal and is 
started by the least touch when the fruit is ripe. The valves roll up 
inwards with great \dolence (starting at the base) and the seeds are 
scattered in all directions. 

IncanrlUea Juss. Bignoniaceae (ii). 5 sp. E. and Cent. As. Leaves alt. 
Incompletae (Benth. -Hooker) = Monochlamydeae (seep. 144). 
IndUrofera Linn. Leguminosae (iii. 6). 250 sp. trop. /. tinctoria 

L. and /. Anil L. furnish indigo. The plant is mown just before 
flowering, and soaked in water, whereby a yellowish solution is 
obtained. This on stirring and exposure to the air oxidises, and an 
insoluble precipitate of indigo is formed. The firs, are slightly explo- 
sive (cf. Genista). 

Inferae (Benth. -Hooker). The ist series of Gamopetalae. 

Inga Scop. Leguminosae (i. i). 140 sp. trop. and sub-trap. Am. 

Z4iila Linn. Compositae (iv). 90 sp. Eur., As., Afr. (4 in Brit.). The 
root of /. Helenhim L., the elecampane, is ofhcinal. 
lochronm Benth. Solanaceae (ii. 2). 15 sp. trop. Am. /. macrocaiyx 
Miers shows a mode of protection of the flower-buds, similar to that in 
Spathodea, by watery secretion between calyx and corolla, 
lonldlnm Vent. Violaceae. 50 sp. trop. and sub-trop. The roots of 
/. Ipecetcuanha Vent, are used in medicine under the name of white 
Ipecacuanha, in the same way as the true drag (see Psychotria). 
lonopBidlum Rchb. = Cochlearia Toum. i sp. Portugal, /. amule Kchb. 

with solitary flrs. in the axils of radical leaves, 
lonopsis H. B. et K. Orchidaceae (28). 10 sp. trop. Am., epiphytes. 

Ipecacttanlia Arruda = Psychotria Linn. 

Ipomoea Linn. (incl. Aniseia Choisy, Batatas Choisy, Caionyciicn 
Choisy, Exogmittm Choisy, Mina Cerv., Operculina Silva Manso, 
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Pkarbitis Choisy, and QuamocUt Moench, all treated as separate 
genera in Nat. Pfl.). Convolvulaceae (i. 4). About 410 sp. trop. 
and warm temp. Chiefly climbing herbs or shrubs ; many are 
cultivated for their handsome flrs. /. purpurea Roth, the 

morning glory). /. Batatas Lam. {B. edulis Choisy) is the sweet 
potato, largely cultivated in warm countries for its tul>erous roots, 
which are used like potatoes. /. {Mxogonium) Purga Hayne is the 
Jalap. The rhizome gives off turnip-like roots about the size of 
apples ; they possess purgative properties on account of a resin which 
they contain. 

IreBine P. Br. Amarantaceae (4). 26 sp. Am., Afr. 

Iriartea Ruiz et Pav. Palmae (iv. 6). 10 sp. trop. S. Am. The stem 

is supported on aerial roots (cf. Pandanus), often to a height of 8 feet 
above the soil. Some of the branches of these roots are thorny (cf. 
Acanthorhiza). In /. ventricosa Mart., the Paxiuba palm, the stem 
has a peculiar egg-like thickening about half-way up (cf. Bomba- 
caceae, Jattopha). 

Ixldaceae. Monocotyledons (Liliiflorae). 57 gen. with about 800 
sp. trop. and temp. ; the chief centres of distribution are S. Afr. and 
trop. Am. Chiefly herl>s wdth a sympodial tuber or rhizome below 
ground. Leaves usually equitant in two ranks. Infl. terminal, cymose 
(i flr. only in Crocoideae). Fir. 5 , regular or zygomorphic. Perianth 
3-1“ 3, petaloid, united below^ into a long or short tube. Sta. 3 (the 
outer whorl), with extror.se anthers;, q (3), 3-loc., with axile pla- 
centae (rarely i-loc. with parietal placentae). Style usually trifid and 
frequently more or less petaloid. Ovules usually 00 , anatropous. 
Loculicidal capsule. Embryo small, in hard endosperm. 

Classification and chief genera (after Pax) : 

I. Crocoideae (flr. solitary, or several developed centrifugally 
round a central one ; plant small ; leaves not exactly in 
i phyllotaxy) : Crocus, Romulea. 

II. Iridoideae (flrs. numerous, in spathes, several in each, 
usually regular ; stem distinct ; leaves equitant) : Iris, 
Moraea, Tigridia, Sisyrinchium. 

III. Ixiouieae (similar, but spathes i -flowered; flr. often zygo- 
morphic): Ixia, Tritonia, Gladiolus, Freesia. 

[Placed in Epigynae by Benth. -Hooker ; Liliiflorae by Warming.] 

Irldeae (Benth. -Hooker) = Iridaceae. 

Iris Tourn. ex Linn. Iridaceae (ii). About 100 sp. N. temp. 2 in Brit., 
I. Pseudacorus L., the yellow flag, and /. foetidissima L., the gladdon. 
Many sp. are cultivated. Most sp. have a sympodial rhizome with 
equitant isobilateral leaves, and small cymes of flrs. in spatbes. 
Perianth petaloid, the sepals usually bending downwards at the outer 
ends ; opposite to them and almost resting on them are the petaloid 
styles, under which are the sta. with their extrorse anthers. Just 
above the anther, on the outer side of the style, is a little flap, whose 
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upper surface is the stigma. Bees entering the flr. to get the honey 
secreted by the ovary rub off their load of pollen upon the stigma ; 
going farther in they get a fresh supply of pollen; and when they 
come out close the stigma flap, which prevents self-fertilisation (cf. 
Viola). The flat seeds are suited to wind-distribution. 

The dried rhizome of /. florentina L. smells like violets, it is 
known as On*is root, and is largely used in perfumery; ‘essence of 
violets ’ is made from it. 

Jsatis Toura. ex Linn. Cruciferae (it. 8). 50 sp. Medit., Eur., As. I. 
iinctoria L. is the woad, lai^ely used as a dye before the introduc- 
tion of indigo. It is prepared by grinding the leaves to a paste 
and fermenting them. * 

Isnardia Linn. = Ludwigia Linn. 

Isoetaceae. Lycopodinae (Heterosporous). Only genus Isoetes (q.v.). 

Isoetes Linn. Isoetaceae. fo sp. temp, and trop. /. lacustris L. is 
the quill-wort of Brit, lakes, and /. echinospora Dur. is also found. 
Most sp. are aquatics with short stout rhizomes and awl-shaped 
leaves, the habit being veiy like that of Littorella, with which I. is 
frequently confused. The stem grows in thickness, but very slowly. 
The leaves spread out at the base and sheath the stem. There are a 
number of roots, which branch dichotomously. Above the base of 
each leaf, on the inner side, is a large sporangium sunk in the tissue. 
The outer leaves have micro- the inner mega- sporangia, whilst the 
innermost leaves of all are usually small and not sporattgiferous. 
The sporangia are imperfectly chambered up by strands of tissue. 
(trabeculae) running across them from front to back. The germination 
of the spores and the development of the embryo resemble the corre- 
sponding processes in Selaginella. 

I. is frequently placed with the Eusporangiate Filicineae (see 
Campbell, Mosses a?td Ferns). It differs so much from all other 
Pteridophyta that the determination of its relationships is a matter of 
great difficulty. 

Isolepis R. Br. = Scirpus Linn. 

Isoloma Dene. (Kohleria Regel). Gesneraceae (ll). 40 sp. trop. Am. 
Several sp. form runners above ground, thickly covered with scaly leaves. 

Isonandra Wight. Sapotaceae (i). 6 sp. Ceylon to Sumatra. [/. 

Gutta Hook. = Dicliopsis GuttaJ\ 

IsopofiTon R. Br. Proteaceae (i). -29 sp. Austr. 

I80p3rrai]| Linn. Ranunculaceae (2). 17 sp. temp. As. 

Isotoma Lindl. Camj>anulaceae (iii). 6 sp. Austr., i W. Ind., i 
Society Is. 

Ixia Linn. Iridaceae (iii). 25 sp. S. Afr. 

Zziolizioii Fisch. Amaryllidaceae (i). -2 sp. W. As. 

Ixora Linn. Rubiaceae (ii. 14). 100 sp. trop. The flr. is commonly 

red with a long narrow tube, and probably, therefore, butterfly- 
visited (p. 67)* The mechanism is like that of Campanula. 
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Jaborosa Juss. Solanaceae (ii. 5). 8 sp. Mexico, temp. S. Am. 

Jacarazida Juss. Bignoniaceae (ii). 30 sp. trop. Am. 

JaoksoBia R. Br. Leguminosae (iii. 2). 37. sp. Austr. 

Jacoblnla Moric. Acanthaceae (iv. B). 20 sp. trop. Am. 

Jacquemontla Choisy. Convolvulaceae (i. 4). 40 sp. trop. Am., Afr., 

Sandw. Is. 

Jacquinia Linn. Myrsinaceae (i). 6 sp. trop. Am. 

Jambosa DC. = Eugenia Mich. 

Jasione Linn. Campanulaceae (i. i). 5 sp. Medit., Eur. y. montana 
L., the sheep’s-bit scabious, is common in Brit., especially in hilly 
districts. The fir. is of interest as affording — like Phyteuma, but in a 
slightly different way — an intermediate step between Campanula and 
the Compositae, in the floral mechanism. The tube is formed by the 
anthers, which cohere at their base, while the petals spread out as 
soon as the bud opens. 

Jasmlnaoeae (Warming) = 01 eaceae (suborder II.). 

Jasmlnum (Tourn.) Linn. Oleaceae (ii). 160 sp. trop. and sub-trop. 

Erect or twining shrubs, often cultivated for their sweet scented flrs. 
(Jasmine). The fruit is vertically constricted into two lobes. 

Jasonla Cass. Compositae (iv). 2 sp. Medit. 

JateorMza Miers. Menispennaceae. 2 sp. trop. Afr. J, Colnmba 
Miers {J . palmata Miers) furnishes Radix Columba, used as a tonic. 

Jatropba Linn. Euphorbiaceae (A. il. 3). 70 sp. trop. and sub-trop. 

y. poda^ica Hook., frequently cultivated, is a xerophyte with egg- 
shaped swollen stem, consisting mainly of water-storing tissue; the 
jeave.s fall in the dry season (p. 182). The axis of the infl. is red, as 
well as the flrs. The first branches of the dichasium end in 9 the 
later in <? flrs. (cf. Begonia), 

Jatrorrlilza PranU=Jateorhiza Miers. 

JeffersoZLia Bart. Berberidaceae. 2 sp. N. Am., E. As. 

JuanuUoa Ruiz et Pav. Solanaceae (iv. 7). 10 sp. trop. Am. y. 

parasitica R. et P. is not a parasite, but an epiphyte. 

Jubaea H. B. et K. Palmae (v, 7). i sp. Chili, y. spectabilis H. B. 
et K., the Coquito-palm. Palm-honey is prepared by evaporation of 
the sap, and the tree is useful in other ways. 

Juglandaceae. Dicotyledons (Archichl. Juglandales). 6 gen. with 40 
sp., N. temp., and trop. As. Tree.s with alt. stip. leaves, with brown 
hairy winter buds : the buds arise rather high up in the leaf axils, and 
sometimes several appear in descending order. Infl. moncecious. the 
<r appearing as catkins on the twigs of the previous year, the ? as 
sessile flrs. on the stems of the current year. Perianth typically 4- 
leaved, but often fewer by abortion, d flr. with 3 — 40 sta. (more in 
the lower flrs.) ; ? flr. with epigynous perianth, and 2 cpls. Ovary 
syncarpous, i-loc., with i erect orthotropous ovule ; style short with 2 
.stigmas. Flr. wind-fertilised; Juglans (q. v.) is chalazogamic. Fruit 
a drupe or nut. Testa thin; seed exalbuminous. Chief genera: 
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Pterocarya, Juglans, Carya. [Placed in Unisexuales by Benth.- 
Hooker, in Juglandiliorae by Warming.] 

Jnglaadales. The 2nd cohort of Dicotyledons (Archichl.). See p. 136. 
Jnglandeae (Benth.- Hooker) = Juglandaceae. 

Jagiandt florae (Warming). The 3rd cohort of Choripetalae. See p. 146. 
Jagians Linn. Juglandaceae. 8 sp. N. temp. y. regia L. is the 
walnut. The fir. is ‘adnate’ to the bract and bracteoles and has 5, 
4, 3, or 2 perianth leaves; the lowest firs, have as many as 20 sta., 
the upper as few as 6. The fruit is a drupe, wdth a green fleshy 
■ exocarp, and a hard endocarp (the shell). The ‘boats’ into which 
the shell splits do not represent each a cpl. ; the splitting is down the 
midribs of the cpls. Within,is the seed with its thin brown seed-coat. 
It is exalbuminous with a basal radicle and two large cotyledons, 
which are rendered irregular in shape by the presence of partial septa 
in the ovary. The flr. of J. has lately been shown to be chalazogamic 
(Nawaschin in Boi. Centr. 63, 1895; see art. Chalazogamae). 

The wood of the walnut is valued in cabinet-making, &c. ; the 
seeds yield an oil. Many varieties are cultivated for their fruit. 
Julocroton Mart. Euphorbiaceae (A. ii. i). 20 sp. trop. Am. Firs, 

in spikes, the ? below, the S alx)ve. 

Juncaceae. Monocotyledons (Liliiflorae). 7 gen. with 200 sp. in 
damp and cold places, temp, and frigid zones. They have usually a 
creeping sympodiai rhizome, one joint of the sympodium appearing 
above ground each year as a leafy shoot. The stem does not often 
lengthen out above ground, except to bear the infi. The leaves are 
usually narrow, and occasionally centric in structure (Juncus). Infl. 
usually a crowded mass of flrs. borne in cymes of various types, 
usually monochasial. Fir. 5 , regular, w’ind-fertilised. Perianth 3 + 3, 
sepaloid, with the odd leaf of the inner whorl posterior ; sta. 3 + 3 (or 
the inner wanting), anthers dehiscing laterally, pollen in tetrads ; cpls. 
(3)1 forming a sup. ovary ; placentae axile or parietal, with 00 or few 
anatropous ovules. Style simple, with 3 brush-like stigmas. Locu- 
licidal capsule. Embryo straight, in starchy endosperm. Chief 
genera: Prionium, Juncus, Luzula. [Placed in Calycinae by Benth.- 
Hooker, in Glumiflorae by Warming.] 

Ju n cag ln aceae. Monocotyledons (Helobieae). 4 gen. with 10 sp., 
temp. Perennial marsh herbs of grass-like habit ; in the axils of the 
sheathing leaves are ‘ squamulae intravaginales ’ (cf. Potamogetona- 
ceae). Firs. 5 , in racemes, regular, greenish, wind-fertilised, protogy- 
nous. P 3 + 3, A 3-1-3, anthers extrorse; 03 + 3 sometimes united, 
but the outer whorl is often abortive ; stigmas sessile ; i anatropous 
ovule in each cpl. Achenes or schizocarp. Seed exalbuminous; 
embryo straight. Chief genera: Triglochin, Scheuchzeria, Lilaea. 
The order is joined to Naiadaceae by Benth. -Hooker. 

Jnacas (Toum.) Linn. Juncaceae. 160 sp. cosmop but chiefly in cold, 
wet places. 18 sp. of rush are found in Brit. Most sp. have a sym- 
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podial rhizome giving off one leafy shoot each year. The leaves are 
of various types, with large sheathing bases. Some are flat and 
grass-like, others needle-like, and still others centric in structure and 
standing erect. These last are chiefly found in the sp. inhabiting 
level plateaus in northern regions, where the light in summer comes 
from almost every direction in turn, and it has been suggested (see 
p. 192) that the erect position an<l centric structure is due to this; 
probably there is some correlation between the two phenomena. 
The infl. is a dense head or panicle, of cymose construction (usually 
rhipidia or drepania ; see p. 52). In some sp. it appears to be 
lateral on a leaf-like cylindrical .stem, but is really only pushed to one 
side by the bract of the infl. Fir. protogynous and wind-fertilised. 

Rushes are largely used for making baskets, chair bottoms, &c. 
y. squarrosus L. ii> common on hill pastures in Brit. ; it is eaten by 
sheep and forms a valuable part of their fodder when grass is scarce. 

Juniperus Tourn. ex Linn. Coniferae (Arauc. 2 d ; see C. for genus 
characters). 50 sp. N. Hembsp. The common Juniper, J. commu- 
nis L. (Asia and Eur. inch Britain), and y. Oxycedrus L., &c. have 
needle leaves throughout life; others, such as J. Sabina L., the 
Savin (Eur. As.), have small leaves closely appressed, as in Cupressus. 
Seedling forms of these are known (see Retinospora). The cone 
consists of I — 4 whorls of scales, one only being fertile, as a rule. In 
ripening the whole becomes a fleshy mass enclosing the hard seeds, 
and forming a good imitation of a true berry. The fruit is eaten by 
birds. That of y. communis is used in making gin. The wood of 
y. virginiatm L. is the red cedar used for pencils. 

Jurlnea Cass. Compositae (xi). 50 sp. Medit., Eur., As. 

Jussieua Linn. (Jussiaea). Onagraceae (i). 36 sp. trop. ; water and 

marsh plants. Aerating tissue is well developed (cf. Sonneratia, 
Sesbania, and see p. 172). In J. repetis L. (y. diffusa Forsk.), 
when growing in water, two forms of root develoi>e, ordinary anchor- 
age roots and erect spongy roots w^hich grow upwards, often till they 
reach the surface of the water. The bulk of the tissue consists of 
aerenchyma. In y. suffruticosa L. (y. salicifolia H. B. et K.) there is 
an erect stem, whose lower part is covered with aerenchyma if glow- 
ing in water (cf. Lycopus). If the plants be growm on land none of 
these phenomena appear. [Figs., «S:c. in Goebel’s Pflanzenbifil . 
Schild, ii. 256.] 

Justioia Houst. ex Linn, Acanthaceae (iv. B). 250 sp. trop. 

Kadmim Kaempf. Magnoliaceae (2). 7 sp. trop. As. and Japan. Firs, 
unisexual, spiral throughout. Climbing shrubs with no stipules. 

Kaempferla Linn. Zingiberaceae. 18 sp, trop. Afr., E. Ind. 

Kslandio^ Adans. Crassulaceae. 55 sp. trop. Like Bryophyllum. 

Kalmla Linn. Ericaceae (i. 5). 6 sp. N. Am. The anthers are held in 
’pockets of the corolla, and thus, when the jflr. is open, the filaments 
are bent like bows. An insect probing on the outer side of the 
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filaments for honey, releases the anthers, which fly up, shooting the 
pollen out upon the under side of the visitor. 

KaMtas (Plum.) Mill. (incl. Nidularium Lam.). Bromeliaceae (i). 
i8 sp. W. Ind., Brazil. 

Kanftnannia Regel. Primulaceae (i). r sp. Turkestan. 

Xaalfassia Blume. Marattiaceae (ii). i sp. S. E. As. The palmate 
leaf has large pores on the under side, due to the tearing apart of 
guard cells of stomata. 

Kennedya Vent. (excl. Hardenbergia Benth.). Leguminosae (ill. lo). 
12 sp. Austr. The flrs. of some sp. are almost black. 

Kentia Blume. Palmae (iv. 6). lo sp. Moluccas to N. Z. (not in 
Austr.). Firs, in groups of ^ (2 male) on the spadix. 

Kemera Medic. = Cochlearia Linn. (5 sp. Alps.) 

Kerria DC. Rosaceae (iii. 5). i sp. E. As. K. japottica DC., often 
cultivated, especially in the double-flowered form. 

Ei1»ara Endl. Monimiaceae. 10 sp. E. Ind. to Austr. 

Siclcxla Blume. Apocynaceae (ii. 4). 2 sp. trop. Afr., Java. 

Kielmeyera Mart. Guttiferae. 17 sp. Campos of Brazil. [Ternstroe- 
miaceae, Benth. -Hooker.] 

Sigelia DC. Bignoniaceae (iv). 3 sp. trop. Afr., Madag. The infls. 

are borne on old wood (p. 35), hanging down on very long stalks. 

Kingia R. Br. Liliaceae (iii). i sp. W. Austr., a characteristic plant 
of the district. Placed m Juricaceae by Benth. -Hooker. 

Kitaihelia Willd. Malvaceae (i). i sp. lower Danube. 

Eletnia Linn. =Senecio Tourn. 

Knappia Sm. = Mi bora Adans. 

Enautia Linn. = Scabiosa Tourn. 

Xnipholla Moench. Liliaceae (ni). 16 sp. S. Afr., often cultivated 

for their handsome spikes of flrs. Bees sometimes force their way 
into the flrs. and are unable to return. 

Eobresia Willd. Cyperaceae (ii). 4 sp. As., Eur. (1 Brit.). 

Kochia Roth. Chenopodiaceae (5). 30 sp. cosmop. 

Eoeberlinia Zucc. Koeberliniaceae. i sp. Texas, Mexico. A leafless 
xerophyte with thorny twdgs. 

Koeberliniaceae. Dicotyledons (Archichl. Parietales). Only genus 
Koeberlinia (q. v.), placed in Simarubaceae by Benth. -Hooker. See 
jyal, ffi, 

Koeleria Pers. Gramineae (x). 15 sp. temp. {i Brit.). 

Koelreuteria Laxm. Sapindaceae (10). 2 sp. China. The capsule is 
large and bladdery and may be blowm about by wind (cf. Colutea). 

Koenigia Linn. = Polygonum Tourn. 

Koblerla Regel = Isoloma Dene. 

Koniga R. Br. = Alyssum Tourn. 

KorthalBla Blume. Palmae (iii). 20 sp. E. Ind. Some, A". 
rida Becc., are said to be myrmecophilous (cf. Cecropia), the ants living 
in the sheaths of the leaves. 
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Krameria Loefl. Leguminosae (ii- 6). 13 sp. Mexico to Chili. It is 

placed in Polygalaceae by Benth.- Hooker, but has a petal, not a 
sepal, posterior. K and C 4 — 5; A 4, anthers opening by pores. 
See Eichler, Bluthendiag. p. 522. 

Krannhia Ra6n. = Wistaria Nutt. 

Krolteria Moench = Lotus Linn. 

Kz7iiitzk3ra Fisch. et Mey. Boraginaceae (iv. 2). 40 sp. W. Am. 

Knlmlstera Lam. = Petalostemon Michx. 

KyUingra Rottb. Cyperaceae (ii). 40 sp. trop. 

Labiatae. Dicotyledons (Sympet. Tubiflorae). About 150 gen. with 
2800 sp., cosmop. The chief centre is the Medit. region. Some of 
the small sub-orders are localised in their distribution, e.g. II. in 
Austr. and Tasmania, III. in India, Malaya, China, &c., VIII. in 
Centr. Am., wheicas the large ones, such as I. and IV., are cosmop. 
Most L. are land-plants, and herbs or undershrubs, exhibiting much 
similarity in habit and structure. Stem usually square, with decus- 
sate simple exstip. leaves, often haii'y and with epidermal glands 
secreting volatile oils, which give characteristic scents to many plants 
of the order. There are a few marsh-plants (Mentha, Lycopus, <S:c.), 
a few climbers (sp. of Stenogyne, Scutellaria, &c.), and a few small 
trees (Hyptis sp.). Many are xerophytes with reduced, sometimes 
infolded, leav'es, hairiness, thick cuticles, &c., e.g. Rosmarinus. 

The axis of the first order is not closed by a fir. but only those of 
later orders ; thus the primary form of the infl. is racemose, and a 
simple raceme actually occurs in Scutellaria, &c. Usually however a 
dichasial cyme, becoming cincmnal in its later branchings (p. 52), 
occurs in the axil of each leaf upon the upper part of the mam axis. 
In Teucrium, Nepeta sp., &c., the 
construction of this cyme is easily seen ; 
but in most L. it is closely ‘ condensed ’ 
into the axil, so that all the firs, are 
sessile ; even here, however, it is easily 
seen that the central fir. opens first and 
then those on either side of it (see 
diagram). The two condensed cymes 
af each node overlap the leaf-axils and 
often form what looks like a whorl of 
firs.; this inrl. is often called a x*erticih 
Idster or false whorl. 

Fir. 5 or gynodioecious, zygomor- 
phic, hypogynous, 5-merous with sup- 
pression in some whorls. The common formula is K (5), C (5), A 4, 
Q (2). Calyx hypogynous, tubular, bell- or funnel-shaped, some- 
times 2 -Upped, persistent in fruit. Corolla usually 2-lipped with no 
clear indication of the individual petals. St a. 4, didynamous, or of 
nearly equal length, sometimes 2, epipetalous with introrse anthers. 





Floral diagram of Larnium album 
with indication of the dichasial 
double cincinnus at the sides. 
(After Eichler.) The asteri^ 
repre.sents the missing posterior 
sta. 
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Ovary on a nectariferous disc (often developed on anterior side only), 
of (a) cpls. placed antero-posteriorly. Early in its development a 
constriction appears in the ovary in the antero-posterior line, dividing 
each cpi. into 2 loculi, so that the ovary becomes 4>loc. as it malures. 
Each of the 4 portions is nearly independent of the rest, and the style 
springs between them from the base of the ovary is gynobf^ic)% 
stigma 2-lobed. Placentae axile, each with 1 basal erect anatropous 
ovule vdth ventral raphe. The fruit is usually a group of 4 achenes or 
nutlets^ each containing one seed ; sometimes it is a drupe. Seed with 
no endosperm or very little; the radicle of the embryo points down- 
wards (cf. Boraginaceae). 

The firs, of L. belong in general to the classes H. and F. (pp. 70, 
67). The 2-lipped corolla ensures that the visiting insect shall take a 
definite position in regard to the anthers and stigma whilst probing for 
the honey at the base of the fir. The lower lip acts as a flag to 
attract insects, and also as a landing-place, whilst the upper lip 
shelters the essential organs, which are usually placed so as to touch 
the insect’s back. The length of the corolla- tube varies very much, and 
with it the kind of visitors. Most Brit. sp. are bee firs., the long-tubed 
red firs, of Monarda &c. are butterfly firs., and a few sp. of Salvia &c. 
are humming-bird firs. (p. 103). The pollination-mechanism is usually 
simple ; in Lamium, <S:c. the flr. is homogamous, the stigma merely 
projecting beyond the anthers so as to be touched first, but usually 
the flr. is dichogamous (protandrous), often with movements of the 
essential organs, e.g, in Teucrium, &c. The lever-mechanism of 
Salvia is almost unique. Thymus, Origanum, and their allies, have 
nearly regular firs, visited by a more miscellaneous selection of insects. 
In many L., especially § VI., interesting distributions of sex appear, 
especially gynodioecism (p. 89). 

A few L. disperse their fruits by aid of the persistent bladdery 
calyx, which acts as a sail; a few have hooks formed from the calyx- 
teeth. The stalks are very often hygroscopic and move m such a 
• way as to favour the dispersal of the fruits in wet weather (see Miss 
Pertz in Nat. Science, Oct. 1894). 

The L. are useful on account of the volatile oils which they con- 
tain ; many, e.g. Thymus, Ocimum, Origanum, Salvia, &c., are used 
as condiments. Oils and perfliraes are obtained by distillation from 
Rosmarinus, Pogostemon, Lavandula, &c. Food -products are ob- 
tained from Stachys sp. 

Classification and chief genera (after Briquet, from whose account 
much of the above is condensed) : the L. are closely allied to Verbe- 
naceae ; from Boraginaceae the position of the radicle sharply separates 
them, whilst the similarity to Scrophulariaceae, &c. is largely in minor 
characters* 

A. Style not gynobasic. Nutlets with lateral- ventral attachment and 
usually large surface of contact (often > J as high as ovary). 
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I. AJVGOIDEAE (seed exalbuminous) : 

1 . AJugeae (corolla various ; upper lip if present rarely concave ; 

sta. 4 or 2 ; anther 2-loc. ; nutlets wrinkled) : Ajuga, 

Teucrium. 

2. Rosmarineae (corolla strongly 2-lipped ; upper lip very con- 

^ cave and arched ; sta. 2 ; anthers i -loc. ; nutlets smooth) : 

Rosmarinus {only genus). 

II, FROST ANTHEROIDEAE (seed albuminous); Prostan- 
thera. 

B. Style perfectly gynobasic. Nutlets with basal attachment and 
usually small surface of contact, rarely with db basal-dorsal 
attachment. 

III. PRASIOJDEAE (nutlet drupaceous with fleshy or very 

thick exocarp and hard endocarp) : Stenogyne, Gompho- 
stemma. 

IV. SCUTELLARIOIDEAE (nutlet dry’; seed ^ transversal; 

embryo with curved radicle lying on one cotyledon) : Scutel- 
laria. 

V. LA VANDULOIDEAE (nutlet dry; seed erect; embryo with 
short straight superior radicle; disc-lobes opp. to ovary-lobes ; 
nutlets with db distinct dorsal-basal attachment; sta. 4 in- 
cluded ; anthers i loc. at tip through union of thecae) : Lavan- 
dula (only genus). 

VI. STACHYDOIDEAE (ditto, but disc-lobes, when distinct, 
alt. with ovary-lobes ; nut wdth small basal attachment ; sta. 
ascending or spreading and projecting straight forwards) : 

1. Marrubuae' Marrubiura, Sideritis. 

2. Pcrtlofuieae : Perilomia (only genus), 

3. Nepcteac: Nepeta, Dracocephalum. 

4. Stachydeae : Prunella, Phlomis, Galeopsis, Lamium, Ballota, 

Stachys. 

5. Glechoneae (ilechon, 

6. Salvteae: Salvia, 

7. Menandreae: Meriandra. 

8. Monardeae i Monarda, Ziziphora. 

9. Hormincae: Horminum. 

10. Lepechinieae : Lepechinia. 

1 1 . Scuureteae : Calamintha, Satureia, Origanum, Thymus, 

« Mentha. 

12. Pogostemomae : Pogostemon. 

VII, OCIMOIDEAE (as VI., but sta. descending, lying upon 
under lip or enclosed by it) : Hyptis, Ocimum. 

VIII. CATOPHERIOIDEAE (nutlet dry; seed erect; embryo 
with curved radicle lying against the cotyledons) : Catopheria. 

[L* are placed in Lamiales by Benth.- Hooker, in Nuculiferae by 

Warming.] 
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Lalraniitm Linn. Leguminosae (iii. 3). 3 sp. Eur., W. As., of which 

Z. vulgart J. Presl. is the common laburnum of shrubberies. The 
flr. has a simple Trifolium-mechanism. There is no free honey; bees 
pierce the swelling at the base of the vexillum (cf. Orchis). All parts 

'' are poisonous. 

lAdienalia Jacq. Liliaceae (v). 30 sp. S. Afr. Z. tricolor a 

pretty little bulbous plant with two leaves, is in cultivation. 

I i fl Ki hn a n t iles Ell. Haemodoraceae. i sp. Z. tinctoria Ell., N, Am., 
the paint-root. The roots yield a red dye. See Orig. of Species^ 6th 
ed., p. 9. 

IiaciE^teina Sw. Lacistemaceae. 16 sp. trop. Am. 

Ladstemaceae. Dicotyledons (Archichl. Piperales). Only genus 
Lacistema. Closely allied to Piperaceae. See Nat. PJi. 

Lactoridaceae. Dicotyledons (Archichl. Ranales). An order composed 
of the single sp. Lactorts fernandeziana Phil, from Juan Fernandez 
(P- ^58). See Nat. PJi. Placed in Piperaceae by Benth. -Hooker. 

Lactoris Phil. Lactoridaceae. See order. 

Lactnca (Tourn.) Linn, (incl Mulgedtum Cass.). Compositae (xill). 

1 90 sp. chiefly N. temp. Old World; 4 in Brit. L. Scariola L., the 

prickly lettuce, is a compas'-plant when growing in dry exposed 
places (see Silphium). L. sativa L. is the common lettuce used in 
salads. Its value depends on the latex. Fir. like Hieracium. The 
former is rapidly spreading in the U. S. as a weed (p. 151). 

Ladenhergia Klotzsch {<t\(^.Casi.arilla Wedd.). Rubiaceae (i. 4). ro 
sp. S. Am. 

Laelia Lindl. Orchidaceae (13). 20 sp. trop. Am. Often epiphytic. 

Like Cattleya. 

Lagenandra Dalz. Araceae (vii). 4 sp. Ceylon. 

Lagexiaria Ser. Cucurbitaceae (iii). i sp. trop. Old World, Z. zml- 
garis Ser., the calabash-cucumber. The outer woody pericarp of the 
fruit makes an excellent flask. 

Lagerstroemia Linn. Lythraceae. 23 sp. Madag. to K. As. and 
Austr. Some are heterostyled like I^ythnim. 

Lagratta Juss. Thymelaeaceae. 3 sp. W. Ind. Z. Lintearia Lam. is 
the lace tree. Its bast-hbres on removal from the stem (by macera- 
tion, &c.) form a netw'ork used for making dresses, &c. 

Lagoeda Linn. Umbelliferae (3). 1 sp. Medit. One of the usual 

two loc. of the ovary is aborted. 

Laguma Linn. Gramineae (viii). i sp. Medit., Z. avatus L., cultivated 
as an ornamental grass and for use in bouquets. 

Lamarclda Moench. Gramineae (x). i sp. Medit. 

Lamlales (Benth. -Hooker). The loth cohort of Gamopetalae (p. 144). 

Lamlnm (Toum.) Linn. Labiatae (vi. 4). 40 sp. Eur., A.s., extratrop. 
Afr. 5 in Brit., of which the chief are Z. album L. (white dead- 
nettle), Z. ampkxicauk L. (henbit), Z. purpuretmt L. (purple dead* 
nettle) and Z. GaJeobdolm Crantz (yellow archangel). Z. album has 
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sympodial rhizomes and large white homogamous humble-bee 0rs. 
Z, amplexicauk has cleistogamic firs, in spring and autumn ; they 
look like ordinary buds with a small corolla, and are pollinated with- 
out opening (p. 92). 

Lampsana (Toum.) Rupp. = Lapsana Linn. 

Landolpliia Beauv. Apocynaceae (i. i). 16 sp. trop. and S. Afr. 

Several are lianes with curious hook tendrils like those of Strychnos. 
The fruit is a large berry full of an acid pulp composed of the hair- 
structures on the seeds. Several sp. , e.g, Z. Kirkii Dyer, Z. como- 
rensis Benth. et Hook, f., &c., yield indian-rubber, the latex, 
coagulated, which exudes from a W’ound. It is known in trade as 
African rubber. 

Langsdorffla Mart. Balanophoraceae. i sp. Z. hypogaea Mart., trop. 
Am. 

Lankesterla Lindl. Acanthaceae (iv. A). 4 sp. trop. W. Afr. 

Lantana Linn. Verbenaceae (ii). 50 sp. trop. and sub-trop. Shrubs, 

often used for making hedges. Some have edible fruit. 

Lapageria Ruiz et Pav. Liliaceae (x). i sp. Chili, Z. rosea Ruiz et 
Pav., a climbing shrub with handsome firs, and edible fruit, often 
grown in greenhouses. 

LapeyrouBia Pourr. Iridaceae (ill). 22 sp. S. and trop. Afr. 

Laportea Gaudich. Urticaceae (i). 25 sp. trop. Many sting violently. 

Lappa (Tourn ) Rupp, = Arctium Linn. 

Lapsana Linn. Compositae (xii). 9 sp. N. temp. Old World. Z. 
communis L. , the nipplewort, is common in Brit. The firs, are 
inconspicuous and pollinate themselves regularly. There is no pappus. 

Lardlzabala Ruiz et Pav. Lardizabalaceae. 2 sp. Chili. A tough 
fibre is got from the stems of Z. hitemata Ruiz et Pav. 

Lardizabalaceae. Dicotyledons (Archichl. Ranales), 7 gen. with 12 
sp. Himal. to Japan, and Chili. Mostly climbing shrubs with palmate 
Ic.aves. Pdrs. in racemes, usually in the axils of the scale-leaves at 
the bases of the branches, polygamous or diclinous. The usual 
formula is P 3 + 3; A 3 -f 3, G 3 or more. 2 whorls of small honey- 
leaves (see Ranunculaceae) often occur between perianth and sta. 
Sta. sometimes united ; anthers extrorse. Ovules qo in longitudinal 
rows on the lateral walls (cf. Nymphaeaceae), anatropous. The flr. 
of either sex shows rudiments of the organs of the other sex. Fruit a 
berr>^ Embryo small and straight, in copious endosperm. Chief 
ge*tera: Decaisnea, Akebia, Lardizabala. Benth. -Hooker unite L. to 
Berberidaceae, to which anJ to Menispermaceae they are closely 
allied. Warming places L. in Polycarpicae. 

Larlx Toum, ex Adans. Coniferae (Arauc. ib; see C. for genus 
characters). 8 sp., five in Eur. and N. As., three in N. Am. The 
general characters are those of Cedrus, but the leaves are deciduous 
(p. 165), and the cones ripen in a single year. Z. europaea DC. (Z. 
decidua Mill.) is the common larch, cultivated on a lai^e scale for its 
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wood, bark (used in tanning) and turpentine (Venice t.). Z. pmdula 
Saiisb. (Z. americana Michx. ) is a common N. Am. sp. 

liairea Cav, Zygophyllaceae. 4 sp. sub-trop. Am. Xerophytes. Z. 
fm^xicana Moric. (Mexico, &c.) is the creosote plant, which forms a 
dense scrub-vegetation and binds the drifting sand together. Its 
strong smell prevents it from being eaten by animals. 

Lasarpitiimi Linn. Umbelliferae (9). 20 sp. Eur., N. Afr., As. 

Laslandra DC. = Tibouchina Aubl. 

Laalanthera Beauv. Icacinaceae. i sp. trop. W. Afr. (Olacineae, 
Benth- Hooker). 

lAsiaxittius Jack. Rubiaceae (ii. 15). 80 sp. E. As., Indo-mal., 
N. Austr. 

Lasiopetalmn Sm. Sterculiaceae. 25 sp. Austr. 

Lastheiiia Cass. Compositae (vi). 5 sp. W. Am. 

Lastrea Presl = Nephrodium Rich, (usually same spec, names). 

Latania Comm, ex Juss. Palinae (ii- 3). 3 sp. E. Afr., Mascarenes. 

Lathraea Linn. Orobanchaceae. 5 sp. temp., Eur., As. Z. Squa- 
maria L. in Brit, (tooth- wort). This sp. is a curious parasite living 
0 upon the roots of hazel, beech, &c. It has a thick rhizome bearing 
4 rows of tooth-like scaly leaves. The flowering shoot comes above 
ground and bears a raceme of purplish flrs. The flrs. are all bent 
round to the same side of the infl. (p. 55), and are protogjuious. The 
scales upon^ the rhizome are curiously hollowed, each containing a 
branched cavity opening to the outside by a narrow slit at the base of 
the back of the leaf. This arises by a development similar to that 
which forms the chambers in the leaves of Empetrum, Cassiope, 
&c. In the small lateral cavities opening out of the main one 
there are found peculiar glandular organs, resembling those of in- 
sectivorous plants (p. 195). Some are of two cells, forming a small 
head, upon a one-celled stalk; others are sessile, of 2 — 4 ceils. From 
the surface of both kinds radiate hyaline threads, whose nature has 
caused much discussion. Some affirm them to be protoplasmic, 
others of waxy or even bacterial nature. Small Insects &c. are often 
found in these leaves (cf. bladders of Utricularia, «kc.) and it has been 
supposed that these organs absorb their proteid materials after the 
maimer of the glands of Drosera, &c. This however is very doubtful, 
but it is quite possible that the plant may absorb the pioducts of their 
decay. It seems probable that L. is able to some extent to nourish 
itself saprophytically. Anotlier common sp. in Eur. is Z. Clandestina 
L., parasitic upon willows. The capsule of L. splits explosively. 
[For details see Heinncher in Siiz, k, Akad. Wten^ CI. 1892, Berickte 
D. Bat. Ges. 1893, 1895, and Cohn^s Beitr. VI 1. (reviewed in Bat. 
Centr 65, p. 307).] 

lAthyms (Toum.) Linn. (incl. Ofobus Linn.). Leguminosae (ill. 9). 
100 sp. N. temp., and Mts. of trop. Afr. and S. Am. 10 sp. in Brit, 
(pea), including Z. Aphaca L. and Z. NUsolia L. The former has 
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large green stipules performing assimilatory functions, whilst the leaf 
is transformed into a tendril ; the latter has its petioles flattened into 
phyilodes and has no leaf blade at all (see Acacia). A. mcicrorrhizus 
Wimm. has tuberous roots which may be eaten like potatoes. Z. 
scUivus L. (Jarosse) and Z. Cicera L. are cultivated in S. Eur. as 
fodder and are also eaten like chick-pea (Cicer). Z. odoratus L. is 
the sweet-pea. The flr. is like that of Vicia ; on the style is a tuft 
,of hairs that brushes the pollen out of the ajx;x of the keel, where it 
is shed by the anthers. 

Lanraoeae. Dicotyledons (Archichl. Ranales). 40 gen. with 1000 sp. 
trop. and sub-trop, ; the chief centres of distribution are S.E. As. and 
Brazil. Trees and shrubs with leathery evergreen alt. exstip. leaves. 
The tissues contain numerous oil-cavities. Cassytha is an interesting 
parasite. Infl. racemose, cymose, or mixed. Fir. actinomorphic, 
apetalous, usually 3-merous, 5 or moncecious. The formula is 
usually P2,j, A4 ,j, G,^. Perianth in two whorls, perigynous. Sta. peri- 
gynous or cpigynous, in 3 or 4 whorls, some of which are commonly 
reduced to staminodes; anther usually 4-I0C. opening by valves (cf. 
Berberidaccae). The anthers are usually iiitrorse, but in many cases 
those of the third whorl are extrorse. The axis is more or less con- 
cave, and the ovaiy^ is free from it at the sides. Cpls. i (Payer, 
Baillon) or more probably 3 (Eichler), forming a i-loc. ovary, with 
I pendulous anatropous ovule. Fruit a berry, often mot^e or less 
enclosed by the cup-like receptacle, which also becomes fleshy in 
these cases. Embryo straight ; seed exalbuminous. The position of 
the L. in the system is doubtful; they apparently form the connecting 
link between the Ranales (to the more typical families of which they 
are Jinked by Monimiaceae and Calycanihaceae) and the Thymelae- 
aies. They are placed in Daphnales by Benth.- Hooker, in Polycarpicae 
by Warming. Important economic plants are found in nearly all the 
genera mentioneti below, [See Nat, PJl. and Mez in Bot, yakrcsb. 
1889, p. 459, and Bo(. Centr, 54, p. 275 (abstracts).] 

Classijicaiwn and chief genera (after Pax) ; 

I, PERSOIDEAE (anther 4-loc.): Ciunamomuni, Persea, Sas- 
safras, Litsea. 

II. LAUROIDEAE (anther a-loc.) ; Cryptocarya, Lindera, 
Laurus, Cassytha. 

lAurella Juss Monimiaceae. i sp. N.Z., i sp. Chili. The former, 
Z. Novae* Zelandiae A. Cunn., supplies a useful timber. The fruits 
of the latter, Z. aromatica Juss., are used as a spice under the name of 
Peruvian nutmegs. 

lAunw (Toum. ) Linn. Lauraceae (11). 2 sp., Z. noHlis L. the true 

Laurel or Sweet Bay, Medit., and Z. canariensis Webb et Berth., 
Canaries and Madeira. The leaves of the Bay are aromatic and are 
used in condiments &c.; the berries are employed in veterinary 
medidne. Firs, unisexual by abortion. 
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Lavandula Tourn. ex Linn. Labiatae (v, q.v. for genus characters). 
to sp. Medit. region, from Canaries to India. L. vera DC. is the 
common lavender. From it is obtained oil of lavender, by distillation 
of the firs. The oil is used in painting, &c. , and in the manufacture 
of lavender water. Z. Spica Cav. and Z. Stoechas L. are also used. 
The protandrous firs, are visited by bees and form a good source 
of honey. 

Lavatera Linn. Malvaceae (ii). 20 sp. chiefly Medit.; 2 in Canaries, 
I Austr., I mid-As. Z. arborea L., tree-mallow, on rocks on the 
Brit, coast. 

Lavoisiera DC. Melastomaceae (i). 50 sp. Brazil. 

LawBonia Linn. Lythraceae. « Z. inermts L. , the only sp. , everywhere 
cultivated in the tropics, originally E. Afr. to N. Austr. The powdered 
leaves form the well-known cosmetic, henna, used in the East to 
stain the finger-nails, &c. red. 

Layla Hook, et Am. Compositae (v). 14 sp. west N. Am. 

Leaudra Raddi. Melastomaceae (i). 200 j»p. trop. Am. 

LebecMa Thunb. Leguminubae (iii. 3). 24 sp. S. Afr. 

Lecanopteris Blume. Polypodiaceae. i sp. Indo-mal., often placed 
in Polypodium. 

Lechea Kalm. Cistaceae. 4 sp. Am. 

liecythidaceae. Dicotyledons tArchichl. Myrtiflome). 18 gen. with 220 
sp. of trop. trees. The leaves are generally in bunches at the ends of 
the twigs, simple, exstipulate. Urs. single or in racemose infls., 5 , 
perigynous or epigynous, wdth complete fusion of receptacle and 
ovary. K 4 — 6, C 4 — 6, A ao in several whorls, the sta. more or less 
united at base. Ovary with 2 — 6 or more loc., in each i — 00 ana- 
tropous ovules. There is usually an intra-staminal disc as w'ell as one 
under petals and sta. Berry or capsule. No endospenn. Berthol- 
letia and others are economic plants. Chief genera : Barringtonia, 
Napoleona, Couroupita, Lecythis, Bertholletia. United to Myrtaceae 
by Benth.- Hooker and Warming. 

Iiecythls Loefl. Lecythidaceae. 30 sp. trop. S. Am. The fruit is a 
huge wooden capsule, opening by a lid. The oily seeds are eaten as 
Sapucaia nuts. The empty fruit is termed a * monkey-pot ' from its 
use in catching monkeys. It is filled with sugar, the monkey inserts 
Its hand, clasps it, and then cannot writhdraw it. 

Ledum Rupp, ex Linn. Pfricaceae (i. i). 3 sp., two in N. Am., Z. 

palustre L. circumpolar. The leaves are rolled back (cf. Empetnim). 
This sp. is used in Labrador as tea. Seeds winged at ends. 

Leea Royen. Vitaceae (11). 45 sp. trop. Old World. 

X^ersla ^land. ex Sw. Gramineae (vi). 5 sp. N. temp, and trop. Marsh 
grasses similar to Oryza, and used as fodder in As. Z. oryzoides 
(Eur.) has cleistogamic flrs. (Darwin, Farms of Firs*, p. 335). 
Le^nuninosae. Dicotyledons (Archichl. Rosales). The second largest 
family of flowering plants, with about 440 gen. and 7000 sp., 
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cosmop. Mimosoideae and Caesalpinioideae are mostly trop., Pa- 
pi Uonatae mostly temp, (abundant on steppes, &c.). The account here 
given is largely condensed from that of Taubert in Nat, PJl. 

Living in every kind of soil and climate, the L. show great 
variety in habit — trees, shrubs, herbs, water-plants, xerophytes, 
climbers, &c. The roots of most sp. exhibit peculiar tubercles — meta- 
morphosed lateral roots containing the peculiar bacterial organisms 
(Rhizobium sp.) about which there has been so much discussion in 
late years. F*lants provided with these are able to take up much more 
atmospheric nitrogen than those not so provided. The plant appears 
actually to consume the ‘bacteroids’ which live in its cells, after they 
have stored up in themselves a considerable amount of nitrogenous 
material. Hence the great value of the L. as a crop on poor soil, or 
as preceding wheat in the rotation of crops; for instead of im- 
poverishing the soil they rather enrich it, either by the nitrogen 
contained in their roots and liberated as these decay, or by that of the 
whole plant if ploughed in as ‘green manure.’ 

The. stem is commonly erect, but many climbers occur. Some, 
e.g^ Vicia, climb by leaf-tendrils, some, e,g. Bauhinia, by stem-tendrils, 
some by hooks (modihed leaves in Caesalpmia, &c., emergences in 
Acacia, cScc.), some by twining, and so on. Creeping stems, rooting at 
the nodes, also occur. Thorns, usually modified branches {e.g. Gle- 
ditschia) or stipules {eg. Acacia), are common. The stems of the 
erect trop. sp. often branch in such a way that the branches run 
parallel and erect, and bear crowns of leaves at the top (p. 165). The 
stems of many lianes are peculiarly shaped, often flat, or corrugated in 
various ways, owing to peculiar methods of growth in thickness. 

The leaves are usually alt., stipulate, and nearly always com- 
pound. Many sp. have very small leaves, e.g. Ulex, or scaly leaves 
and flat stems, e.g. Carmichael ia. The stipules vary much in size 
&c. (see Acacia, Lathyrus, Vicia). The leaves usually perform 
sleep-movements (p. 30) at night ; the direction of motion varies, 
some moving upwards, some downwards, or in other ways, but the 
final result is usually to place the leaflet edgewise to the sky. In 
Mimosa and Neptunia the leaves are 'sensitive to a touch and at once 
assume the sleep)-position, recovering after a time. In Desmodium 
gyram the lateral leaflets execute continuous spontaneous movements 
as long as the temperature is high enough. 

The infl. is apparently always racemose, but with much ^'ariety. 
The simple raceme is very common, also the panicle and spike. 
Dorsiventral racemes, resembling the cymes of Boraginaceae, also 
occur {e.g. Dalbergia). The firs, are regular (and then frequently 
polygamous) or irregular (and then usually 5? ). The receptacle is 
usually convex or flat, so that at most the flr. is slightly perigynous. 
The calyx developes in ascending order and is usually 5-merous, the 
odd (oldest) sepal being anterior. The sepals are more or less uaited. 

*5 
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The corolla is polypetalous, alternating with the calyx; its aestiva- 
tion may be valvate (Mimosoideae), ascending imbricate (Caesalpinioi- 
deae), or descending (Papilionatae). In many cases it is zygomorphic 
to a high degree, having a large petal posterior (vexillum or standard), 



Floral diagrams of Vida Faba (Papilionatae) and Acacia latifolia 
(Mimosoideae), after Eichler (modified). 

two lateral (alae or wings), and two anterior more or less joined 
to form a keel or canna. The andrceceum consists typically of 
lo sta., free or united into a tube; in the latter case the tenth 
sta. (the posterior one) often remains free, so as to leave a slit 
in the tube, only covered loosely by this sta. Many variations from 
the typical androeceum are found. In cases where a keel is present, 
the sta. are enclosed in it. 

The gynoeceum consists typically of one cpl. with its ventral side 
directly posterior; it has a long style and terminal stigma. There 
are two rows of ovules (they alternate with one another .so as to stand 
in one vertical rank), anatropous or amphitropous, ascending or 
pendulous. 

Fertihsatim, Only the Papilionatae have as yet been at all 
thoroughly studied (and only the European genera of these). The 
keel encloses the essential organs, protecting them from rain, &c. and 
rendering the fir, so complex that only the cleverer insects can make 
much of it. Honey is secreted by the inner sides of the sta. near 
their base, and accumulate.s in the stamen-tube round the base of the 
ovary. In order to render the honey acce.ssible, the tenth sta. is 
free of the tube, and at the base, on either side of it, are two open- 
ings leading to the honey. The honey is thus concealed and at some 
depth, so that a clever insect with a tongue of moderate length is 
required. All this points to the P. being bee-flowers, as in fact is the 
case. Insects visiting the drs. alight upon the wings and depres.s 
them by their weignt, whilst they probe for honey under the standard. 
The wings are always joined to the keel, usually by a protuberance in 
the former fitting into a suitable hollow in the latter, so that the keel 
is thus depressed likewise. This cau.ses the emergence of the essential 
organs, the stigma usually coming first, so that a fair chance of cross- 
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fertilisation exists. Self-pollination usually occurs when the insect 
flies off, leaving the keel to return to its former position. 

“Four different types of structure may be distinguished (in Papilio- 
natae) according to the manner in which the pollen is applied to 
the bee; (i) P. in which the sta. and stigma emerge from the carina 
and again return within it. They admit repeated visits ; Tri- 
folium, Onobrychis. (2) P. whose essential organs are confined under 
tension and explode. In these only one insect’s visit is effective ; 
e.g. Medicago, Genista, Ulex. (3) P. with a piston mechanism 
which squeezes the pollen in small quantities out of the apex 
of the Carina, and not only permits but requires numerous insect 
visits ; e.g. Lotus, Ononis, Lupinus. {4) P. with a brush of hairs 
upon the style which sweeps the pollen in small portions out of the 
apex of the carina. They for the most part require repeated insect 
visits ; eg. Lathy rus, V'icia.” (Muller.) Cleistoganiy is fairly common 
in the order. In several cases the stigma in the unvisited fir. lies in 
the keel among the pollen, but it has been shown that it only becomes 
receptive (if young) when rubbed, so that autogamy does not neces- 
sarily occur in these cases. The first visitor will rub the stigma and 
autogamy will of course occur then, but if there were any other pollen 
on the insect, a cross will happen. For the peculiar phenomenon of 
enantiostyly (right- and left-styled firs.) see (Jassia. Some sp. have 
firs, which after fertilisation bury themselves in the earth and there 
ripen their fruit ; e.g. Arachis, Voandzeia, TrifoUum, Vicia, La- 
thyrus, &c. 

The fruit of the L. is typically a legume or pod opening by both 
sutures. In some the pod is constricted between the seeds, forming 
a lomentum which breaks up into indehiscent one-seeded portions. 
The pods frequently open explosively, the valves twisting up spirally, 
eg. in Ulex, Cytisus sp., &c. In Coliitea, &c. the pods are inflated 
and so catch the wind. Others are winged. Some are eaten by 
animals, but the seed -coats are hard enough to preserve the seeds 
from injury. Some have a coloured fleshy aril (Acacia sp., &c.). 
Still others have hooked pods, e.g. Medicago, Mimosa. [See Buch- 
wald in Engler’s Bot. Jahrb. xix. 1S94.] 

The seed is exalbuminous and contains as a rule a very large 
store of reserve-materials in the cotyledons. This is of great import- 
ance to the young plant (p. 113), and in this respect the L, are better 
provided than most other families. 

Economically the L. is a most important order. The seeds, of 
many sp. form important food-stuffs, eg. of Arachis, Cajanus, Cicer, 
Dolichos, Glycine, I^thyrus, Lens, Lotus, Lupinus, Phaseolus, Pi- 
sum, Vicia, Voandzeia, &c. The pods of Ceratonia, Tamarindus, 
Phaseolus, Prosopis, &c. are also eaten. A great number are valuable 
as fodder plants, e.g. Trifolium, Medicago, Onobrychis, Lotus, Vida, 
&c. Many tropical sp. yield valuable timber ; Crotalaria and others 

15—2 
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are sources of fibre ; Haematoxylon, Genista, Indigofera, Acacia, 8 lc. 
yield dyes; gums and resins are obtained from Acacia, Copaifera, 
Astragsdus, Hymenaea, &c. ; oil is expressed from the seeds of 
Arachis and Voandzeia; kino is obtained from Pterocarpus, and 
so on. See Chap. iv. and genera. 

Classification and chief genera (after Taubert) : the L. are nearly 
related to Rosaceae (especially Chrysobalaneae) and Connaraceae. 
Benth. -Hooker place them in Rosales, Wanning erects L. into a 
separate cohort, and considers each of the three chief sub-orders as an 
independent order. 

The primary division is : 

I. MIMOSOIDEaA, Firs, regular, corolla valvate. 

II. CAESALP/NIOIDEAE. Zygomorphic; corolla-aestiva- 
tion imbricate ascending. 

HI. PAPILIONA TAE, Zygomorphic papilionaceous ; corolla- 
aestivation imbricate descending. 

These are again subdivided : the following key enables one to 
ascertain to which of the subdivisions any Leguminous plant belongs. 

I. MIMOSOIDEAE. 

A. Calyx valvate. 

a. Sta. more than lo. 

1. Ingeae {sX2i. united'': Inga, Calliandra. 

2. Acacieae (sta. free) : Acacia (only gen.). 

b. Sta, twice as many as petals. 

3. Euwzmoseae (anthei glandless) : Mimo.sa. 

4. Adenajzthereae (anther in bud crowned by a gland ; endo- 

sperm) : Neptunia, Prosopis. 

5. Piptadenieae (ditto, no endosperm) : Piptadenia. 

B. Calyx imbricate. 

6. Parkieae: Parkia. 

II. CAESALPINIOIDEAE, 

A. Calyx in bud quite undivided or tubular below. 

a* Leaves simple or one pair of leaflets. Sta, 10 or fewer. 

4. Bauhinuae : Bauhinia, Cercis. 

E Leaves once pinnate (exceptions). Sta. 00 or rarely 9 — 13. 

9, Tounateae: Tounatea. 

c. Leaves bipinnate, or once pinnate ; sta. 5. 

I. DimorphandrecLc : Dimorphandra. 

B* Calyx in bud quite polysepalous or very nearly so. 
a. Two anterior petals modified to large glands, anthers opening 
by pores. 

6. KramerUae : Krameria. 

bn Two anterior petals developed or not, but not glandular, 
a. Leaves some or all bipinnate. 

7. Eucaesalpinieae : Caesalpinia, Haenmtoxylon, Gleditschia. 
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/S. Leaves once pinnate. 

5. Cassieae (anthers basihxed, opening by terminal pores): 

Cassia, Ceratonia. 

3. Amherstuae (dorsifixed, no pores j ovary adnate behind to 
torus): Hymenaea, Tamarindus. 

8. Sclerolobieai (ovary free, ovules more than 3). 

Cynometreae (ovules i or 2) : Copaiba. 

III. PAPILIONATAE, 

A. Sta. free. 

1. SopAoreaeipmnsiieleiif): Sophora, Toluifera. 

2. Podalyrieae (simple or palmate) : Anagyris. 

B. Sta. united. 

a. luomentum. 

7. Hedysareae : Coronilla, Onobrychis, Arachis, Desmodium. 

Ik Legume or indehiscent pod. 

a. Leaves absent. 

6. Galegeae : Amorpha, Robinia, Colutea. 

Leaves present. 

I. Leaf or leaflets without stipels. 

(1) Lf. simple or palmate. 

* Lf. with 3 entire leaflets. 

3. Genisteae: (shrubs) Genista, Lupinus, Ulex, Cytisus. 

6. Galegeae : (herbs) as above. 

** Lf, with 5 entire leaflets. 

5. Loteae : Anthyllis, Lotus. 

*** Lf, with 3 toothed leaflets. 

4. Trifolieae : Ononis, Medicago, Trifolium. 

(2) Leaf pinnate. 

* Leaf-stalk ending in bristle or tendril. 

9. Vieieae: Abru.s, Vicia, Lathyrus. 

** Leaf-stalk not ending so. 
t Pod dehiscing in 2 valves. 

§ Sta. filamentous. 

j o. Phaseoleae : (ovary surrounded by disc) Apios, Phaseolus. 

6. Galegeae: (no disc) as before. 

§§ Some or all sta. broadened at apex. 

Loteae: as before, 
ft Pod indehiscent. 

8. Dalbergieae: Dalbergia, Pterocarpus. 

II. Leaves or leaflets with stipels, 

TO. Phaseoleae: (pod dehiscent) as before. 

8. Dalbergieae: (pod indehiscent) as before. 

Leitneria Chapm, Leitneriaceae. 2 sp. N. Am. 

Leitneilaooae. Dicotyledons (Archichl. Juglandales). Only genus 
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Leitneria. Shrubs with spikes of dioecious flrs. cf flr. naked with 
3 — 12 sta. ? with scaly perianth and i cpl. and long style. Ovary 
i"loc., wdth I amphitropous ovule. Fruit drupaceous. Seed albu- 
minous. Embryo straight. Placed in Unisexuales by Benth. -Hooker. 

lieltnerieae (Benth.-Hooker) = Leitneriaceae. 

I^einna Linn. Lemnaceae. 6 sp. cosmop. ; 4 in Brit, (duckweed). 
The plant consists in most sp., e.g, L, minor L., of a flat green blade, 
floating upon the water; this is the stem, which performs leaf- 

. functions. From the under side hangs clown a long adventitious root, 
with a well-marked root -cap. There are no leaves. The stems are 
oval and slightly turned up at the ends, so that if two are placed near 
together in water, they wiH run against one another and adhere by 
the tips. In the posterior portion on either side is a groove under 
the edge. In this arise branches uhich may either (as in L. irisuica 
L., &c.) remain in union with the parent shoot, or become detached 
and give rise to new plants. In autumn a number of these are formed 
ready to start growth in the next spring, whilst the mother plants 
sink to the bottom. The firs, are also borne in these grooves. There 
is a very reduced spathe, with 2 male firs, (each reduced to i sta.) and 
I female (i cpl.). 

Lemnaceae. Monocotyledons ( Spa thi florae). 3 gen. with 18 sp. of 

free-swimming perennial water-plants with no leaves. The descrip- 
tion of Lemna applies to the other genera also. Firs, unisexual, 
monoecious; of i sta., ? of i cpl., with i — 6 basal, erect, ortho- 
to ana-tropous ovules. The micropylar end of the inner integument 
forms a kind of lid upon the seed. Endosperm slight. The L. ai 
regarded as very reduced Araceae (q.v.). Benth.-Hooker place then 
in Nudiflorae, Warming in Spadiciflorae. Genera: Spirodela, Lemna. 
Wolffia. See Nat. Pjl. for full details. 

Lennoaceae. Dicotyledons (Sympct. Ericales). A small order (3 gen. 
5 sp.) o^ S. Californian and Mexican plants, parasitic by their roots 
on roots of Clematis, &c. For details see Drude in Nat. PJl. Genera * 
Pholisma, Ammobroma, Lennoa. 

Lena (Tourn.) Linn. Leguminosae (iii. 9). 6 sp. Medit., W. As. L. 
esculenta Moench {Ervum Lens L.) is the lentil, a food-plant of great 
antiquity. The seeds furnish a flour which is often sold at high 
prices as food for infants <kc. under fancy names. 

Lentibulariaceae. Dicotyledons (Sympet. Tubiflorae). 5 gen. with 
250 sp. cosmop. All belong to the group of insectivorous plants and 
show many interesting features in their vegetative organs ; for details 
see p. 195 and genera. The infl. is usually a raceme or spike; flrs. 
solitary in Pinguicula &c. Fir. ^ , zygomoi-phic, 5-merous. K 2 — 5- 
lobed, the odd sepal posterior, often 2-lipped, persistent on the fruit; 
C {5), 2-lipped, the lower lip more or less spurred ; A 2 (the anterior 
pair), epipetalous, with i-loc. anthers; G(2) i-loc. with free-central 
placenta and sessile 2-lo1)ed stigma (the posterior lobe abortive); 
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ovules 00 or 2, anatropous, often more or less sunk in the placenta. 
Capsule with 00 seeds, opening by 2 — 4 valves, or with i seed in- 
dehiscent. Seed exalbuminous. Genera: Pinguicula, Genlisea, 
Polypompholyx, Utricularia, Biovularia. Placed in Personales by 
Benth. -Hooker, in Personatae by Warming. [See Nai, PJl. and 
literature of Insectivorous plants (p. 205) for details.] 

Leonotls R. Br. Labiatae (vi. 4). 12 sp. trop. and S. Afr. 

Leontice Linn. Berberidaceae. 12 sp. N. temp. The base of the 
stem is tuberous. 

Leontodon Linn. (incl. Tkrincia Roth). Compo.sitae (xili). 45 sp. 
temp., Eur., As. ; 3 in Brit, (hawkbit). Very like Taraxacum. In 
L. hirtits L. the outer fruits have no pappus. 

Leontopodium R. Br. Compositae (iv). 4 sp. Mts. of Eur., As. and 

S. Am. Z. alpinunt Ca.sj,. is the Edelweiss. It is a xerophyte 
growing in dense tufts, and covered with woolly hairs. The heads of 
firs, are small, but are massed together and surrounded by hairy 
bracts which add to their conspicuousness. The central florets are 
male, the style remaining, however, to act as pollen-presenter, though 
it has no stigmas. The outer florets are female. 

Leonurus Lmn. Labiatae (vi. 4). 8 sp. Eur., As., and trop. Z. 

Cardtaca L. in Brit, (mother-wort). 

Leopoldiziia Mart. Palmae (iv. 6). 4 sp. trop. Brazil. Z. Piassaba 
Wallace yields the best Piassaba fibre (Wallace, Amazon, ch. ix.). 

Lepacbys Rafin. Compositae (v). 4 sp. N. Am. Included in Rud- 

beckia in Nat. PJi. 

Lepidium Linn. Cruciferae (ii. 5), 100 sp. cosmop. 5 in Brit, (cress). 

Z. sativum L. (Orient) is the garden cress. 

Lepidocaryum Mart. Palmae (iii. 4). 5 sp. Brazil. 

Lepidosperzna Labill. Cyperaceae (ii). 40 sp. Austr., N. Z., trop. 

As. L. gladiatum Labill. is the sword-sedge, used to bind sand-dunes 
in Austr., and as a material for paper-making. 

Lepi^onum Wahlb. = Spergularia J. et C. I'resl. 

Lepironia Rich. Cyperaceae (ii). i sp., Z. mucroftata Rich., Madag., 
trop. As., Austr., Polynes., largely cultivated in China. The stems 
are beaten flat and woven into mats, saili> (for junks), &c. 

Leptospermom Forst. Myrtaceae (2). 25 sp. Malaya, Austr., N. Z. 

Leptosporanglatae (Filicineae). See Filicineae Leptosporangiatae. 

Leptotes Lindl. = Tetramicra Lindl. 

Leschenaultia R. Br. Goodeniaceae. 16 sp. Austr. “In L.fortnosa 
R. Br., the insect's proboscis comes in contact with the lower lip of 
the pollen-cup (see order), thus opening it and dusting itself wdth 
pollen ; in the next flower it places this pollen on the stigmatic surface 
which lies outside the pollen-cup.” (Muller.) 

Lespedeza Michx. Leguminosae (iii. 7). 33 sp. temp. N. Am., As., 

and in Mts. of trop. As., Austr. The flrs. are sometimes apetalous, 
and cleistogamic. Z. striata Hook, et Am., an Asiatic sp., is being 
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spread over N. Am. very rapidly by animal agency (p. 151)* It is a 
useful fodder-plant. 

LesqiUfTella Wats. = Vesicaria Toum. 

Lesa^itia DC. Leguminosae (iii. 6). 40 sp. Afr. 

Itauoadenilnm Berg. Proteaceae (i). 70 sp. S. Afr. Z. argenteum 

R. Br., the silver- tree, is well known; its leaves are covered with 
fine silky hairs, and may even be used for painting upon. It has 
been nearly extirpated by being largely used for firewood. Fir. like 
that of Protea, The perianth, when the fruit is ripe, splits into 4 
segments, united together round the stigma, and acts as a wing for the 
fruit. 

Leucanthemum (Tourn.) Lintj. = Chrysanthemum Toum. 

Iieucas Burm. Labiatae (vi. 4). 60 sp. trop., Afr., As. 

liieuceTia Lag. Compositae (xii). 50 sp. S. Am. Xerophytes. 

Leuditenbergia Fisch. et Hook. Cactaceae (i). 1 sp. Mexico. See 
order. 

Leucocoryne Lindl. Liliaceae (iv). 3 sp. Chili. 

Leucojum Linn. Amaryllidaceae (i). 10 sp. S. Eur. (snow-flake). 

Leucopogon R. Br. Epacridaceae. 130 sp. Austr., Malaya. Includeil 
in Styphelia Sol. in Nai, PJl. 

Leucospermum R. Br. Proteaceae (1). 20 sp. Afr. 

X^ucothoe D. Don. Ericaceae (ii. 4). 32 sp. Am. Like Andromeda, 

IteyezUiookia R. Br. Candolleaceae. 7 sp. Austr. The labellum is 
shoe-shaped and at first embraces the column, but if touched it springs 
downwards. 

Leyisticum Riv, ex Linn. Umbelliferae (6). i sp. Eur. 

Lewisia Pursh. Portulacaceae. 2 sp. California. Z. rediviva Pursh 
(bitter-root) with its thick rhizome, fleshy roots and leaves, is one of 
the most xerophytic plants known. Tw^o years’ drying will hardly 
kill it. K 4 — 8, C 8 — 16 ; sta. numerous. 

Leycesteria Wall. Caprifoliaceae (iv). 3 sp. Himalaya. 

Liabnm Adans. Compositae (viii). 40 .sp. Am. and W. Ind. 

Liatris Schreb. Compositae (ii). 15 sp. N. Am. 

Idbertia Spreng. Iridaceae (ii). 8 sp. Chili, Austr., N. Z. 

Libocedrus Endl. Coniferae (Arauc. 2 b; see C. for genus characters). 
8 sp., 2 in Chili, 2 in N. Z., 1 each in New Caled., Japan, China, Calif. 
L. Doniana Endl. (N. Z.), Z. tetragona Endl. (Chili) and Z. decur- 
rens Torr. (Calif, — the white cedar) yield valuable timber. 

Iilcania Aubl. Rosaceae {vi. 13). 36 sp. S. Am. 

Idcuala Thunb, Palmae (i. 2). 36 sp. Indo-mal. 

ligularia Cass. = Senecio Toum. 

ligustlciim Linn. Umbelliferae (6). 25 sp. N. Ilemisph. Z. scoticum 
L. (lovage) occurs in Brit. ; it is sometimes used as a pot-herb. 

Idgustnim (Tourn.) Linn. Oieaceae (i. 3), 35 sp., esp. E. As. In 

Eur. (incl. Brit.) Z. vulgare L., the privet, is common. 

LUIaceae. Monocotyledons (Liliiflorae). One of the largest families 
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of flowering plants; 200 gen. with 2500 sp., cosmop. The smaller 
groups of the order are often confined to definite floral regions. Most 
are herbs with sympodial rhizomes or bulbs ; a few trop. and warm 
temp, forms, e.g. Yucca, Dracaena, &c., are shrubs or trees, often 
with an unusual mode of growth in thickness of the stem. Many are 
xerophytes; some, e.g. Aloe and Gasteria, are succulent; others, €,g, 
Phormium, have bard isobilateral leaves; others, e.g, Dasylirion, 
have tuberous stems and narrow leaves with reduced transpiration; 
Bowiea only produces leafy shoots in the wet season, and so on. 
Smilax, Gloriosa, &c- are climbing plants, the former with peculiar 
stipular tendrils. Ruscus exhibits phylloclades. 

The infl. is most commonly of racemose construction, and the firs, 
have no bracteoles ; when the latter occur, the further branching from 
their axils usually takes a cymose form, especially that of a bostryx 
(P* 53)1 Hemerocallis. The apparent umbels or heads 

of Allium, Agapanthus, &c. are really cymose (p. 53). Solitary 
terminal flrs. occur in tulip, See. The flrs. are usually 5? , regular, 
{jentacyclic, 3-merous (rarely 2, 4, or 5), hypogynous. P 3 + 3, free or 
united, petaloid or sometimes sepaloid ; A 3 -f 3 or fewer, rarely more, 
usually with introrse anthers; G (3) usually superior, rarely inferior 
or semi-inferior, 3-I0C. with axile, or rarely i-loc. with parietal pla- 
centae; ovules usually 00, in two rows in each loc., anatropous. 
F'ruit usually capsular, loculicidal or seplicidal, sometimes a berry. 
Seed with straight or curved embryo, in abundant fleshy or cartilagi- 
nous, never floury, endosperm. 

The flrs. are usually insect-pollinated. Honey is often {e.g. in 
Scilla, Allium, See.) secreted by glands in the ovary- wall between the 
cpls. ; in other cases by glands on the bases of the perianth -leaves 
(see Muller’s Ferf. of Fhs. and Alpenhiunien for general account of 
L.). Yucca (q.v.) has a unique pollination-method. The seed-dis- 
persal mechanisms, with the exception of the few cases of fleshy fruits, 
are of low type. 

Economically the L. are of no great value. The chief food plants 
are Allium and Asparagus; Phormium. Yucca, and Sansevieria yield 
useful fibre; Smilax, Urginea, Aloe, Colchicum, Veratrum, &c., are 
medicinal. Xanthorrhoea and Dracaena yield resins; Chlorogalum is 
used as soap. Many are favourite garden and greenhouse plants, 
e.g. Convallaiia, Tulipa, Fritillaria, Lilium, Agapanthus, Kniphofia, 
Funkia, Hyacinthus, Gloriosa, and many more. 

Classificatwn and chief genera (after Engler) : the L. are closely 
allied to Juncaceae; usually they can be distinguished by their peta- 
loid perianth, that of J . being sepaloid, but many L. have a .sepaloid 
perianth, e.g. Xanthorrhoea, Kingia, &c., and in these cases almost 
the only distinction is the absence in L. of the long thread-like 
twisted stigmas of J. Ben th. -Hooker unite the genera mentioned, 
and some others, to Juncaceae, and they place sub-orders viii and IX 
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in Haemodoiraceae. Warming splits up the family into Colcbicaceaet 
Liliaceae, and Convallariaceae. 

I. MELANTHIOIDEAE (rhizome, or bulb covered with scale- 
leaves and with terminal infl.; anthers extrorse or introrse; capsule 
loculicidal or septicidal; fruit never a berry): Tofieldia, Narthecium, 
Veratrum, Gloriosa, Colchicum. 

II. HERRERIOIDEAE (tuber, giving off climbing stem; 
leaves in tufts; small-flowered racemes at the base of these or in 
panicles at ends of twigs ; septicidal capsule) : iferreria (only 
genus). 

III. ASPHODELOIDEAE (rhizome with radical leaves, rarely 
stem with crowm of leaves or leafy branched stem or bulb ; infl. usually 
terminal, a simple or compound raceme or spike; P or (P); anthers 
introrse; capsule, rarely beiry) : Asphodelus, Chlorogalum, Bowiea, 
Fiinkia, Hemerocallis, Phormium, Kniphofia, Aloe, Gasteria, Ha- 
worthia, Aphyllanthes, Lomandra, Xanthorrhoea, Kingia. 

IV. ALLIOIDEAE (bulb or short rhizome; cymose umbel 
i enclosed by two broad or rarely narrow leaves, sometimes joined ; 
infl. rarely of i flr.); Agapanthus, Gagea, Allium, Brodiaea. 

V. LILIO/DEAE (bulb; infl. terminal, racemose; P or (P); 
anthers introrse ; capsule loculicidal, except in Calochortus) : Lilium, 
Fritillaria, Tulipa, Urginea, Galtonia, Scilia, Ornithogalum, Hya- 
cinthus, Muscari. 

VI. DRACAENOIDEAE (stem erect with leafy crown, except 
in Astelia ; leaves sometimes leathery, never fleshy ; P free or united 
at base; anthers introrse; berry or capsule) : Yucca, Dasylirion, 
Dracaena. 

VII. ASPARAGOJDEAE (rhizome subterranean, sympodial ; 
berry): Asparagus, Ruscus, Polygonatum, Convallaria, Parks, Tril- 
lium. 

VIII. OPHIOPOGONOIDEAE (short rhizome, sometimes 
with suckers, with narrow or lanceolate radical leaves; P or (P) ; 
anthers introrse or semi-mtrorse ; ovary sup, or ^-inf.; fruit with thin 
pericarp and i — 3 seeds with fleshy coats): Sansevieria, Ophiopogon. 

IX. ALETROIDEAE (short rhizome with narrow or lanceo- 
late radical leaves; (P); anthers semi-mtrorse; capsule loculicidal; 
seeds 00 , with thin testa) : Aletris (only genus). 

X. LUZURIAGOIDEAE (shrubs or undershrubs with erect 
or climbing twigs ; infl. -twigs usually many -flowered, cymose, rarely 
T -flowered, with scaly bract at base; both whorls of P. alike or not; 
berry with spherical seeds) : Luzuriaga, Lapageria. 

XI. SMI LA COIDEA £ (climbing shrubs with net-veined leaves; 
flrs. small in axillary umbels or racemes or terminal panicles; loc. 
with I or 2 orthotropous or semi-anatropous ovules) : Smilax. 

[Placed in Coronarieae by Benth. -Hooker, in Liliiflorae by 
Warming.] 
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Lilliflorae. The 8th cohort (Engler) of Monocotyledons (p. 135). The 
5th cohort (Warming) of Monocotyledons (p. 146). 

miirni Toum. ex Linn. Liliaceae (v). 45 sp. N. temp. Herbs with 

scaly bulbs (p. 162), leafy stems and flrs. in racemes. The honey is 
secreted in long grooves at the bases of the perianth- leaves. The 
flrs. of many sp. are adapted to Lepidoptera. Z. Martagon L. gives 
off its scent at night (cf. Oenothera). Z. bulbiferum L. is reproduced 
vegetatively by bulbils in the leaf-axils. In most sp. with hanging 
flrs the capsule when ripe stands vertically upwards, so that the 
seeds can only escape when it is shaken. Many sp. of lily are garden 
favourites. 

Itimnantliaceae. Dicotyledons (Archichl. Sapindales). A very small 
order (2 gen. with 5 sp. N. Am.) sometimes united to Geraniaceae, 
but with the ovulcc» as in coh. Sapindales. Herbs \vith exstip. alt. 
leaves and regular 5 flrs., 3 — 5-merous, with two whorls of sta. 
Ovary 3 — 5-loc. , ovules 1 in each loc., ascending, the micropyle facing 
outwards and downwards. Fruit a schizcx:arp. Seeds exalbuminous. 
Gmera: Limnanthes, Floerkea. Placed in Geraniaceae by Benth.- 
Hooker, in Gruinales by Warming. 

Llmxianthemum S. Gmcl. Gentianaceae (n). 20 sp. trop. and 

temp. Z. {Villarsia) nymphaeoides Hoffmgg. el Link, S. England, 
is a water-plant w ith habit of Nymphaea, and so are several others. 
The infl. appears to spring from the top of the leaf-stalk, but really 
the floating leaf springs from the infi. axis. As Goebel points out, 
this IS an advance upon the Nymphaea construction, as the materials 
going from leaf to seeds have not to travel to the bottom of the pond 
and up again. 

Limnanthes R. Br. Limnanthaceae. 4 sp. Pacific N. Am. 

liimnohium Rich. {Hydromy>>tria G. F. W. Mey., Triama Karst.). 
Hydrocharitaceae. 3 sp. Am. Z, (//.) stoionifcmmQtiv^^i^. {T.bogo- 
tensis Karst.) is a small floating plant often cultivated. It reproduces 
vegetatively by ‘ runners’ (cf- Hydrocharis). Its root-hairs are used 
to show circulation of piotoplasm. Only the ? plant is known 
in Eur. 

limnocharis Humb. et Bonpl. Bu»omaceae. i sp. trop. Am. [Z. 
Humboldtii Hydrocleys Cofftmersonit Rich.] 

Limoclomm (Tourn.) Linn. Orchidaceae (4). i sp. S. Eur. A leaf- 
less saprophyte with no chlorophyll (cf. Epipogum). The 4 lateral 
sta. are sometimes fertile. 

Llmonia Linn. Rutaceae (x). 6 sp. trop. Afr. and As. Some sp. 
in the leaf-axils have thorns (leaves of branch, as in Cactaceae). 
The fruit of Z. acuiissima L. is used in Japan as a sJubstitute for soap. 

Tim oniantnim Moench. Plumbaginaceae. 3 sp. Medit. 

Llmosella Linn. Scrophulariaceae (ii. 8). 7 sp. cosmop. Z. aquatica 

L., mud-wort, in Brit, (rare), a small plant growing on the banks of 
ponds. It multiplies by runners. 
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Unaeeae. Dicotyledons (Archichl. Geraniales). 9 gen. with z^o sp., 
cosmop. Most are herbs and shrubs with alt. entire often stip. 
leaves. Infl. cymose, a dichasium or cincinnus, the latter usually 
straightening out very much and looking like a raceme (p. 53). Fir. 
5 , regular, usually 5-merous. K 5, quincuncial ; C 5, imbricate or 
convolute; A 5, 10 or more, often with staminodes, united at base 
into a ring; G (2 — 3 — 5), multi-loc., often with extra partitions 
projecting from the midribs of the cpIs., but not united to the axile 
placentae; ovules i or 2 per loc., pendulous, anatropous, with the 
micropyle facing outwards and upw^ards. Septicidal capsule, or drupe. 
Embrj’o usually straight, in fleshy endosperm. Linum (flax, linseed) 
is economically important.- Chief genera: Radiola, Linum, Hugonia- 
[Placed in Geraniales by Benth.-Hooker (who unite Erythroxylaceae 
to L.), in Gruinales by Warming.] 

Linaria Tourn. ex Mill. (incl. Cymbalaria Medic., Elatine Rupp., Ela- 
tinoides Wettst.). Scrophulariaceae (ii. 5). 125 sp. N. Hemisph. 

and S. Am., chiefly extra- trop. 7 in Brit, (toad-flax): L. vulgaris 
Mill, is the commonest (yellow toad-flax). The plant is a {>erennial, 
each year’s growth arising from an adventitious bud upon the summit 
of the root. The flr. is closed at the mouth; honey is secreted by 
the nectary at the base of the ovary and collects in the spur. The 
only visitors are the larger bees, which are able to open the flr., and 
whose tongues are long enough to reach the honey. Peloria of the 
flr. is frequently observed ; a terminal flr. appears upon the raceme 
and is symmetrical in structure, with 5 spurs upon the corolla and 
a tubular mouth. .Sometimes flrs. of this type occur all down the 
raceme. Another interesting sp. is L. Cymbalaria Mill., the ivy- 
leaved toad-flax, found on walls in many parts of Bnt. Before fertili- 
sation the flrs. are positively heliotropic and stand erect ; after it 
they become negatively heliotropic and bend downwards, seeking out 
the dark crannies in the substratum, where the seeds ripen. 

lindelofia Lehm. Boraginaceae (iv. i). 2 sp. Himal. 

Xindera Thunb. Lauraceae (ii). 60 sp. Japan to Java and N. Am, 

L. Benzoin Meissn. has aromatic bark (antifebrile). 

Lfndemia All. = Vandellia Linn. 

Idndheimera A. Gray et Engelm. Compositae (v). i sp. Texas. 

lindsaya Dryand. Polypodiaceac. 50 sp. chiefly trop. 

Lineae (Benth.-Hooker) — Lmaceae. 

Llimaea Gronov. (excl. Abelia R. Br.) Caprifoliaceae (iii). i sp. Eur. 
N. Am., L. borealis L., which occurs in a few localities in Scotland. 
The ovary is covered with glandular hairs. Sta. 4, didynamous. 
Two loculi are 00 -o*.ailate and sterile, the other i -ovulate and fertile. 

Linodera Sw. {Mayepea Aubl.). Oleaceae (i. 3). 50 sp. trop. 

Ltnnm Toum. ex Linn. Linaceae. 90 sp. temp, and sub-trop., esp. 
Medit. 4 in Brit., of which L. catharticum L. (purging flax) is 
common, while Z. usitaiissimum L. {common flax or linseed) is an 
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introduction, it being very largely cultivated in Ireland and elsewhere. 
The firs, are in sympodial cincinni. Several sp. are heterostyled 
(dimorphic), e.g. the common red one of gardens, Z. grandiflorutn 
Desf. Illegitimate pollination in this species produces absolutely 
no seed at all (p. 88). The seed has a mucilaginous testa which 
swells on wetting (p. 105). 

Flax is the fibre of Linum usitatissimum L., obtained by rotting 
off the softer tissues in water. The seeds (linseed) yield an oil 
by pressure, and the remaining ‘cake’ (cf. Gossypium) is used for 
cattle-feeding, &c. 

Xiparis Rich, (inch Cestichis Thou.). Orchidaceae (8). icx) sp. trop. 
and temp, (i in Brit., rare). 

liippia Houst. ex Linn. Verbenaceae (n). loo sp. trup. Am., Afr. The 
leaves of Z. citriodora H. B. et K. yield an aromatic oil used in per- 
fumery under the name Verbena-oil. Some sp. have axillary thorns. 

Llqtlldambar Linn. Hamamelidaceae. 4 sp. As., N. Am. Firs, 
monrecious, apetalou>, the male in upright spikes, the female in heads 
on pendulous stalks. The seeds are easily shaken out in strong winds. 
Storax (a fragrant balsam) is obtained from all the sp., but chiefly 
from Z. oriintalis Mill. (As. mm.). Z. sty?’aajiua L. is the Sweet 
Gum of N. Am. Its wood is useful. 

Liriodeiidron Linn. Magnoliaceae (i). i sp. N. Am., Z. tulipifera 
L., the tulip-tree, often cultivated in parks for its handsome firs. 
The leaf is polymorphic {Bot. Jahresb. 1890, p. 414). The fruit is a 
samara; the aggregate of samaras upon the receptacle looks much 
like a pine-cone. The wood is very useful. 

Usianthtis Linn. Gentianaceae (i. 2). 10 sp. W. Ind., Cent. Am. 

Lissocliilus R. Br. Oichidaceae (16). 30 sp. trop. Afr. 

listera R. Br. Orchidaceae (4). 10 sp. N. temp. Z. mmta R. Br, 

(tway-blade) and Z. cordata R. Br. in Brit. The labellum is bent 
downwards and forked into two. The rostellum on being touched 
ruptures violently and ejects a viscid fluid which cements the poUinia 
to the insect as in Epipactis (see Darwin, Orchids p. 115). 

Idtclil Sonner. Sapindaceae (i). i sp. China, Z. chinensis Sonner., 
the Litchi or Leechee, largely cultivated for its edible fruit, a nut 
containing one seed surrounded by a fleshy aril. [Included in Nephe- 
lium (q.v.) by Benth, -Hooker.] 

Idthopbragina Torr. et Gray=:Tellima R. Br. 

Lithospermum (Touni.) Linn. Boraginaceae (iv. 4). 40 sp. temp.; 
3 in Brit, (gromwell.). 

Utsoa Lam. Lauraceae (li). 100 sp. trop. As. Austr. 

Littonia Hook. Liliaceae (i). 2 sp. S. Afr, Like Gioriosa. 

LlttoreUa Berg, Plantaginaceae. 2 sp., i in S. Am., and Z. lacustris 
L. (shore- weed) in Eur. (inch Brit.). This plant exhibits two forms, 
one in water, another on land (p. 173). The land form has a rosette 
of narrow leaves about 3 cm. long, which spread out upon the ground 
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and show distinct dorsiventral structure. The firs, are borne in 
groups of 3, one (?' on a long stalk between two sessile ? firs. The 
stigmas of the latter are ripe before the sta. emerge from the former. 
Both sta. and style are very long and the firs, are wind- pollinated. Fruit 
a nut. The water fonn has much larger leaves which grow erect and 
are cylindrical (centric) in form and internal structure ; no firs, are 
produced, but the plant multiplies largely by the formation of runners. 
It is common on the shores of lakes in Brit, and is often mistaken for 

‘ Isoetes. 

Livistona R. Br. Palmae (i. 2). 12 sp. Indo-mal., Austr. Tall trees 

with fan leaves and panicles of firs. Fruit a berry. 

Lloydia Salisb. Liliaceae (v"). 5 sp. N. temp. Z. serofina Sweet 

(Z. alpina Salisb.) on Snowdon. See Muller's Alpenhlumcn. 

Loasa Adans. Loasaceae. 81 sp. Mexico and S. Am., chiefly Mts. of 
Chili and Peru. Several sp. are cultivated for their handsome firs. ; 
they possess, however, stinging hairs. The firs, are generally yellow 
and face downwards. The nectaries, foimed of combined staininodes 
(see order), are large and conspicuous. The petals are boat-shaped 
and conceal the groups of sta. The firs, are visited by many insects. 
Z. triloba Juss. has, according to Gilg, cleistogamic firs, on the lower 
branches. 

Loasaceae. Dicotyledons (Archichl. Parietales). 13 gen. with i20sp. 
Andine plants, many of which are favourites in gardens. They are 
mostly herbs, frequently twining, with opp. or alt., rarely slip., leaves. 
The epidermis bears hairs of various kinds; especially common are 
grapple-hairs and stinging-hairs, the latter frequently rather formid- 
able, The firs, are usually in cymes, often sympodial, yellow (rarely 
white or red), 5 , usually 5-merous. I'he receptacle is deeply hollowed 
out, so that the fir. is epigynou-s. K 5, imbricate; C 5, free or united; 
A 5 — 00. In the genera with 00 sta. there is much difference as to 
the arrangement. In Menizelia they are evenly distributed round the 
style, the outermost in some sp. being sterile. In other genera it is 
the ante-sepalous sta. that are sterile, and in some, Loasa, 
Blumenbachia, 3 or more of the staininodes are united to form a 
large coloured nectary, whose mouth is tow'ards the centre of the fir. 
and partly obstructed by the other staminodes. Ovar)/' inferior, of 1 
or more commonly 3 — 5 cpIs., with parietal placentation ; ovules j, 
several, or 00, anatropous, with one integument; style simple. Fruit 
various, often a capsule, .sometimes spirally twisted. Endosperm 
or not. 

Classification and chief genera (after Gilg) : 

I. GRONOVIOJDEAE (ovary of i cpl.): Gronovia. 

11 . MENTZELIOJ DEAE (> i cpl. ; no staminode.s, or at least 
not nectariferous scales) : Mentzelia. 

III. LOASOIDEAE (> i cpl.; staminodes present, often united 
to form nectariferous scales) : Loasa, Blumenbachia. 
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[Placed in Passiflorales by Benth.-^ooker, in Passiflorinae by 
Warming.] 

Loaseae (Benth. -Hooker) = Loasaceae. 

Lobelia Plum, ex Linn. Campanulaceae (ill). 200 sp. trop. and 
*temp. ; 2 in Brit., one in lakes (Z. Dortmanna L.). Several are 
commonly grown in gardens. The flr. (see order) is twisted upon its 
axis through 180°, and is zygomorphic. The anthers are syngene- 
sioiis as in Compositae and the style pushes through the tube thus 
formed, driving the pollen out at the top. Finally the style emerges, 
the stigmas separate, and the female stage begins. Not uncommonly 
the style is unable to push through the tube, or at least does not do 
so, and self-fertilisation occurs when the stigmas open. [See order, 
and compare Campanula, Phyteuma, Jasione and Compositae.] 

Lockbartia Hook. Orchidaceae (28). 20 sp. trop. Am. No tubers; 

leaves crowded together. 

Lodoicea Comm. Palmae (11. 3). i sp. L. Sechellarum LabilL, 
Seychelles (p. 158), the double coco-nut or Coco de mer. Dioecious, 
with enormous spadices. The fruit is the largest knovvm and takes 
JO years to ripen. The nut is bilobed. The fruits used to be found 
floating in the Indian Ocean long before the tree was discovered 
(see Treas. of Hot,). 

Loeflingia Linn. Caryophyllaceae (ii. 3). 5 sp. Medit., Cent. As., 

N. Am. 

Logania R. Br. Loganiaceae. 21 sp. Austr., N.Z. 

Loganiaceae. Dicotyledons (Sympet. Contortae). 32 gen. with about 
350 sp. of trop. plants. A few occur in w’arm temp, regions (Am., 
As , N.Z,, but none in Eur.). They include trees, shrubs, and herbs 
with opp. stip. leaves; the stipules are often very much reduced. 
Many are climbing plants, of which Strychnos is especially interesting. 
The infi. is as a rule cymose, of very various types; the firs, with 
bracts and bracteoles, usually regular, 5 , and 4 — 5-merous, with 
occasional increase in number in corolla and androeceum. Disc small 
or absent. K (4 — 5), imbricate; C (4 — 5), valvate, imbricate, or con- 
volute ; A 4 — 5, rarely i, epipetalous; 0(2), anteroposterior, 2-loc., 
or rarely imperfectly so, or i - or more-loc. ; style simple ; ovules 
usually amphi- or ana-tropous. Capsule, berry, or drupe. 
Endosperm. The L. are nearly allied to Apocynaceae, Gentianaceae, 
Solanaceae, Scrophulariaceae and Rubiaceae. See full discussion by 
Solereder in Nat. PJl. Chief genera : Logania, Spigelia, Strychnos, 
Fagraea, Buddleia, Desfontainea. [Placed in Gentianales by Benth.- 
Hooker, in Contortae by Warming.] 

LoiseleiLria Desv. Ericaceae (i. 3). t sp. L. procumbetis Desv. (Azalea 
proeumbensh.), the trailing Azalea, north circumpolar. It is found in the 
Highlands of Scotland, where in parts the flat hill tops are carpeted 
with it (p. 192): The leaves are very wiry, and rolled back at the 
margins, thus protecting the stomata from too free transpiration. The 
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petioles of the topmost pair qf open leaves are grooved and closely ap- 
pressed to one another, thus protecting the bud. In its native habitat 
the plant lies close on the ground, but in gardens becomes erect in 
habit. The flrs. are regular (this distinguishes? L. from the Irue Azalea j 
see A. and classification of order) ; they are protogynous and come 
out very shortly after the melting of the snow. In ScotlAd they 
are self-pollinated, the sta. bending inwards to touch the stigma; 
this is not the case in the Alps, 

LOlium Linn. Gramineae (xii). 6 sp. Eur., N. Afr., temp. As. L. 
perenne L. in Brit, (rye-grass). The spikelets are arranged in a 3- 
ranked spike, and placed e<jgewise (this distinguishes the sub-tribe 
Loluae from the Lfplureae^ to which Triticum and Hordeum belongj# 
The rye-grasses are valuable pasture and fodder grasses. 

IiOmazidra Labill [Xerotes R. Br.) Liliaceae (lii). 30 sp. Austr. 
Dioecious. Placed in Juncaceae by Benth.- Hooker. 

Lomaria Willd. Polypodiaceae. 40 sp. cosmop., chiefly S. temp. Z. 

’ Spicant Desv. (Blecknum boreale Sw.) is the hard-fern or northern fern, 
^ common on hills in Brit. There are fertile and barren leaves, the 
latter larger. 

Lomatia R. Br, Proteaceae (ri). 9 sp. E. Austr., Tasm., Chili. 

Lomatophyllum Willd. Liliaceae (iii). 3 sp. Mauritius, Bourbon (p. 
158)- 

Lonas Adans. Compositae (vii). i sp. South-west Medit. 

Loncliitis Linn. Polypodiaceae. ^ sp. S. Hemisph. 

Lonchocarpas H, B. et K. Legummosae (iii. 8). 60 sp. trop. Am. 

Afr. Austr. 

Lonicera Linn. Caprifoliaceae (iv). loo sp. N. Hemisph. " Z. Pert- 

^lymenum L. (honeysuckle or woodbine), and others, in Brit. ^They 

\re mostly erect shrubs, a few twining, with opp. frequently connate 
leaves. In the axils of the leaves are found in many sp. {e,g, 
tatarica L.) serial buds, of which the lowest gives rise to the flrs. 
These are usually in pairs, the central flr. of the small dichasium not 
being developed. The flr. is frequently zygomorphic, and gives rise to 
a berry. In some sp. the pair of flrs. produces two independent berries, 
xn others the berries fuse into one as they form- Some sp. exhibit 
the ‘fusiop’ even earlier ; and one finds two corollas seated upon what 
at first glan(^ appears a single inferior ovary. Dissection of this 
shows, however, that in most cases the two ovaries are side by side, 
Aee from one another, in a common hollow axis ; in a few cases, how% 
ever, the union is more complete. The flr* of the honeysuckle is visited, 
chiefly by hawk-moths (at night). The flr- opens^in the eveningrthe 
anthers having dehisced shortly before this. The style proj<w:ts 
beyond the anthers. The flr. moves into a horizontal position at the 
same time. At first the style is bent downwards and the sta. folin 
’ the alighting place ^Ibr insects- Mter on thf style' moves up to a 
horizontal position, the st^ shrivel^ and bend dowii, and this is com- 
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plete by the second evening when the next crop of buds is opening. 
At the same time the flr, has changed from white to yellow in colour, 
I'he length of the tube prevents any but very long-tongued insects 
from obtaining honey. 

XfOpezia C^v. Onagraceae (vii). 1 2 sp. Cent. Am. The fir. is zygo- 
morphi^ The two upper petals are bent upwards a little way from 
their base, and at the bend there seems to be a drop of honey. In 
reality this is a dry glossy piece of hard tissue ; like the similar 
bodies in Parnassia it deceives flies. There are real nectaries however 
at the base of the flr. There are tw^o sta., of which the posterior only 
is fertile; it is enclosed at first in the anterior one, which is a spoon - 
s^ped petaloid staminode. In the early stage of the flr., while the 
style is still quite short and undeveloped, insects alight on the s*a-, 
later the style grows out into the place at first occupied by the sta., 
which now bends upwards out of the w^ay. Self-fertilisation seems 
almost impossible. In A. coronata Andr. and other sp. there is an 
upward tension in the sta., a downward in the staminode, and an 
explosion occurs when an insect alights. 

Loiptiapliytimi Schott et Endl. Balanophoraceae. 4 sp. trop. S. Am. 

XfOrantliaoeae. Dicotyledons (Archichl. Santalales). 21 gen., 520 sp. 
An extremely interesting order of parasitic plants, possessing green 
leaves (p. 194). The only genus in Brit, is Viscum, the mistletoe, but 
many others are found in the Tropics. 

They are mostly semi -parasitic shrubs, attached to their host-plants 
by means of suckers or haustoria — usually regarded as modified 
adventitious roots. The stem is sympodial, often dichasial 
Viscum), the leaves usually evergreen and ol leathery texture. The 
infl. is Cymose, the firs, usually occurring in little groups of 3 (or 2, 
by abortion of the central flr.). In cases where the firs, possess » 
stalk, the bract is united to this as far as the origin of the next branch 
(for details see Viscum and Loranthus). The receptacle is hollowed out, 
and the perianth springs from its margin. In the Loranthoideax there 
is below the perianth an outgrowth of the axis in the form of'\* small 
frii^e — the calyculus — about whose morphology there has been some 
discussion. The perianth may be either sepaloid or petaloid. Firs. 
5 oc unisexual. Sta. as many as, and (as in Proteaceae) united with, 
the pferi an ih -leaves. The pollen is often developed in a great number 
of loculi, separate from one another, though often becoming con- 
tinuous^ when mature. Ovary i-loc-, sunk in, and united with, tjie 
receptacle, the ovules hot differentiated from the placenta. Embryo- 
sacs more than one, curiously lengthened (cf. Casuarina). The fruit 
is a pseudo-berry or *drupe, the fleshy part being really the receptacle. 
Round the seed is a layer of viscin, a very sticky substance. [For full 
details of the many interesting features of this order, the infl., 'flr., 
pollen, development and structure ctf ovule and embryo-sac, fruit, 
seed, germination, haustoria, &c., see Rngler |n Nat, lyi, and papers 

W. II. 16 
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by Wiesner in Sitz. k. Akad. Wien, cm. 1894, and Keeble in Trans. 
Linn, Sac. V. 1896.] 

Classification ami chief genera (after Engler) : 

I. LORANTHOJDEAE (with calyculus) : Struthanthus, Lor- 
anthus, Psittacanthus. 

II. P'/SCO/jDEAE {without calyc,) : Arceuthobium, Viscum. 

liOrantbUB Linn. Loranthaceae (i). 200 sp. trop. vSemi-parasites. 

The 5 or unisexual firs, are in small cymes, the bracts adnate to the 
peduncles. Fruit like that of Viscum. See Aa/. Ifi., Eichler’s 
Bhithendiag. and papers by Wiesner and Keeble (see order). 

Lotonoiiis Eckl. et Zeyh. Eeguminosae (iii. 3), 60 sp. Afr., Medit. 

Lotus (Tourn.) Linn. Leguminosae (ill. 5). 80 sp. temp. Eur., As., S. 
Afr., Austr. L. corniculatiis'L., bird’s foot trefoil, and others, in Brit. 
The floral mechanism is of interest, being typical of many of the order 
(q.v.). The keel is united above and below, leaving only a small 
opening at the apex. The pollen is shed in the bud into the tip of 
the keel, and the filaments of five of the sta. thicken out below the 
anthers, forming together a piston, which, when the keel is depres.sed, 
forces the pollen out in a little stream at the apex. The style is 
immersed in the pollen, but only becomes receptive on being rubbed, 
so that the flower has a good chance of cross-fertilisation. The 
plant is useful for pasturage. 

Lucuma Molina (excL Vitellaria Gaertn. f.). Sapotaceae (i). 4 sp. 

S. Am., Austr., New Caled. The fruit of L, bifeia Molina i.s edible. 

Ludwlgia Linn. Onagraceae ti). 20 sp. N. Am. and trop. ; also one 
{L. palustr is Ell.) in Eur. (incl. Brit.). 

Luil^ (Toum.) Linn. Cucurbitaceae (ill). 7 sp. trop., all but one in 
Old World. L. cylindrica M. Room. (Z. aegyptiaia Mill.) furnishes 
the well-known loofah or bath sponge, which con.sists of the vascular 
bundle net of the pericarp. The fruit of most sp. is edible. 

Lunaria Tourn. ex Linn. Cruciferae (ii. ii). 2 sp. Eur., Z. rediviva L. 
and Z. biennis Moench (Z. annua L.) ; the latter is the honesty of 
gardens. 

Lupiutus (Tourn.) Linn. Leguminosae (ill, 3). 100 sp. Am., Medit. 

Floral mechanism like that of Lotus. The fruit explodes, its valves 
twisting spirally. Several sp. of lupin are cultivated for their firs., or 
used as fodder plants. 

Luzula DC. Jimcaceae. 40 sp, temp., chiefly Old World; 6 in Brit, 
(wood-rush). Rhizome as in Juncus ; leaves usually flat. 

Luziiriaga Ruiz et Pav, (Enargea Banks). Liliaceae (x). 3 sp. S. Am., 
N.Z., &c. 

Lycaste Lindl. Orchidaceae (18). 30 sp. trop. Am. Epiphytes. 

A chin is formed by an axial outgrowth from the base of the 
column. 

Lydmis (Tourn.) Linn. (incl. Agrastemma Linn., Githago Adans., 
Mdandrium^o^,.^ Viscaria^w,), Caryophyllaceae (l. r). A genus 
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of ill -defined limits, divided in Nat. PJl. under several of the genera 
named, 40 sp. N. temp.; 6 in Brit., including L. Flos-ctuuli L. 
{ragged robin), L. dioua L. (red campion), L. Viscaria L. (catch- 
fly) and L. Githago Scop, (corn-cockle). The flrs. are protandrous, 
and adapted to bees and Lepidoptera. The catch-fly gets its name 
from the glandular hairs upon the stalks. Z. diotca is dioecious, and 
the female plant is much stouter and of coarser growth than the male 
(a parallel, but not a homologue, of the usual state of things in 
animals). The flr^. often show the sta. filled with a black or brown 
powder, instead of pollen; this consists of the spores of the fungus 
Ustilago ant/ierari 4 ?n, which are thus distributed from plant to plant, 
like pollen, by the visiting injects. 

Lydiun Linn. Solanaceae (ii). 70 sp. temp. Many have thorny twigs ; 
Z. afrum L. (Kaffir thorn) is used for hedges in S. Afr. Z. barbartini 
L. is often cultivated under the name tea-plant. 

Lycopersicum Hill. Solanaceae (11). 10 sp. S. Am. Z. esculcTitum 

Mill. (Soianum Lycopersicum L.) is the tomato or love-apple, culti- 
vated for its fruit. Included in Solanum in Nat. PJl. 

hycopodiaceae. Lycoi)odinae (Ilomosporous). 2 genera (Lycopodium, 
Phylloglossurn) with 95 sp., trop. and temp. Of these all but one 
l>elong to Lycopodium itself. The fertilised ovum gives use directly 
to the leafy plant ; the embryo has a suspen^or and a foot ; and its 
upper part at tir^t forms a tuber-hke organ, the proiocorm. from which 
the leaves and stem develope. In P. the stem is short and un- 
branched, in L. long and much branched, bearing small simple 
leaves, and roots developed in acropetal succession. The sporangia 
are axillary, and form as a rule a dense terminal cone or strobilus. 
The spores are all of one kind and give rise on germination to fairly 
laige monoecious prothalli. 

Lyoopodineae. One ol the main divisions of Pteridophyta. They are 
mostly leafy plants, with w’ell develo})ed stems and small unbranched 
leaves. The sporophylK are usually massed together into cones, 
recalling to mind tho.se of the (Ijmnosperms. They are classified as 
follows. 

A. Homosporous. 

1. Lycopodtaccae : Root ;> present ; sporangia simple, in axils 
of leaves w hich are more or less modified. 

2. Psilotaceae: No roots; sporangia plurilocular, sunk in 
tissue of bilobed sporophylls. 

B. Heterosporous. 

3. SflagincUaceae: Stem long, leaves small ; sporangia in 
leaf axils. 

4. Isoctaceae : Stem tuberous, leaves awl-shaped, with spo- 
rangia sunk in their bases. 

The position of order 4 is very doubtful, and it is often placed 
in Filicineae Eusporangiatae. 

— ? 
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Lycopodium Linn. Lycopodiaceae. 94 sp. trop. and temp. 5 occur in 
Brit., chiefly in mountain districts, where they are known as club- 
mosses. The commonest is Z. clavatum L. (often called stag-horn moss) ; 
the others are L, Selago L., Z. alpinum L., Z. annofintim L., and Z. 
inundatum L. All but the last are xerophytic evergreen plants with 
hard wiry leaves. The stem branches frequently, apparently dichoto- 
mously, but in reality usually in a monopodial manner. Upon it are borne 
the roots, which branch dichotomously, and are developed in acropetal 
succession. The leaves, narrow and unbranched, are usually placed 
spirally uf>on the stem, but in some sp. form four ranks, as in most 
Selaginellas. Many sp. have vegetative reproduction by aid of small 
bulbils developed in the leaf axils. 

The sporangia are ail alike in structure, containing spores of one 
kind only. They are placed upon the bases of leaves which are 
usually crowded together to form a terminal spike or strobilus. In 
Z. Selago some or all of the sporangia are often replaced by small 
bulbils (cf. Polygonum viviparum, Allium sp., Globba, &c.). 

Lycopsis Linn. Boraginaceae (iv. 3). 3 sp. Eur., As. Z. arvensis L., 

small bugloss, in Brit. 

Lycopus I'oum. ex Linn. Labiatae (vi. 1 1). 10 sp. N. temp. Z. eu- 

ropaeu^ L., gipsyv'ort, in Brit. 

Lyircum Linn. Gramineae (vi). i sp. Medit. Z. Sparhun Loefl., one 
of the esparto-furnishing grasses (see Stipa and Ampelodesma). 

Lygrodium Sw. Schizaeaceae. 20 sp. trop. and temp. They are of 
interest as twining ferns. The stem remains comparatively unde- 
veloped, but the leaf has unlimited apical growth, and the long 
midrib twines around supports like the stem of the hop, bearing 
pinnae at intervals. The leaves are borne on the stem in one dorsal 
row. The sporangia are in a double row on the back of the fertile 
pinnae, and each is surrounded by a cup-like indusium. 

Lyonia Nutt. Ericaceae (ii. 4). 16 sp. E. As., N. Am., i circumpolar. 

Like Andromeda, into which some sp. are sometimes placed. 

Lyperia Benth. Scrophulariaceae (n. 7). 33 sp. S. Afr. United to 

Chaenostoma in Nat. Pfi. 

Ly8lniacliia(Tourn.)Linn. Primulaceae (ill). 60 sp. temp, and sub-trop., 
esp. N. Hemisph.; 4 sp. in Brit. Z. vulgaris L., yellow loosestrife, is 
said by Muller {^Fert. of Firs.) to occur in two form.s, one in sunny 
places with large firs, suited to crossing, and one in shady spots with 
small self-fertilised firs. Z. nemorum L., yellow pimpernel is common, 
and Z. Nummularia L., moneywort, is frequent, though it is said* 
never to set seed in Brit. 

Lysipomia H. B. et IC Campanulaceae (ill). 7 sp. Andes. 

Lytliraceae. Dicotyledons (Archichl. Myrtiflorae). 21 gen. with 360 
sp., in all zones but the frigid. Herbs, shrubs, or trees ; leaves 
usually opp., entire, simple, with very small stipules. Firs, in racemes, 
panicles, or dichasial cymes, 5 , regular or zygomorphic, usually 4- or 
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6 meroub. The axis (*calyx-tube*) is hollow, generally tubular. The 
sepals are valvate, and frequently possess an epicalyx, formed, as in 
Potentilla, of combined stipules Petals crumpled in bud, sometimes 
absent Sta inserted (often very low down) on calyx tube, typically 
twice as many as sepals, but sometimes fewer or oo . Ovary supenor, 
with simple style and usually capitate stigma , it is a — 6-loc , at the 
base at least, rarely i loc with parietal placenta Ovules usually oc , 
anatropous, ascending The firs of Lythrum (q.v ) and others are 
heterostyled Dry fruit, usually capsular No endosperm Chitf 
^tnera Peplis, Lythrum, Cuphea. Lagerstroemia Benth.- Hooker 
include Oliniaceae, and place it in Myrtales , by Warming it is 
placed in Myrtiflorae 

Lyttinim Lmn Lythraceae 23 sp temp , in damp places , 2 in Bnt., 
L Saltern la L (purple loosestrife) and another The 6-merous firs, 
are solitary or in small axillary dichasia like those of Labiatae Each 
has 12 sta in two who Is of different length, and the style again is of 
different length to any of the sta I hree forms of fir. occur, each on 
a separate plant, they are distinguished as long- mid- and short- 
styled firs , according to the length of the styles The diagram illus- 
trates the arrangement of parts (S = stigma, 


A=anthers, B = base of fir), as seen in 

b, 

A^ 

A., 

side view of the fir Darwin {Foims of 

As 

S, 

As 

Firs ) was the first to show the meaning 

Ai 

A, 


of this trimorphism It is evident that an 

B 

B 

B 

insect visiting the firs will tend on the 

long- 

mid 

short- 

whole to transfei pollen from A^ to 

stykd 

styled 

styled 


Aj to S2, Aj to Si, rather than from sta 

of one length to style of another, for the insect null alwa>s enter 
these zygomoqihic firs in the same way and to the same depth The 
sta and style project so far that an insect can alight directly upon 
them. Darwin showed by a long senes of experiments that the best 
results are obtained by pollinating Sj from Aj, or Sj from A^, &:c , 
i e by crossing two plants The number of seeds thus obtained 
IS much greater and their fertility higher than if 83 or Sj be fertilised 
from A,,, or any othe’* such union be made Fertilisation of a stigma 
by sta. of corresponding length Darw in terms legitimate^ by sta of a 
different length tlL^^timate fertilisation. The offspring of illegiti- 
mate fertilisation aie few in number and have the sterility and other 
sexual characters of hybrid^. 

A curious point, as yet entirely unexplained, is that here, as m 
nearly all other heterostyled plants, the longer the sta the larger the 
pollen grains, and .he longer the style the larger are the papillae of 
the stigma. 

The whole subject of heterostylism is still much in the dark. We 
know nothing beyond the facts, and the cause, even the advantage, of 
the phenomenon remains obscure We can only class it as one of 
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the general methods favouring cross-fertilisation. [See Darwin, he. 
cit.y Loew, Einfiihrung in die Blutenbiologie^ and p. 88.] 

Maba Forst. Ebenaceae. 63 sp. trop. and suhtrop. The wood of 
some sp. is used as a substitute for elx>ny. Fruit of some sp. edible. 

Maoadamla F. Muell. Proteaceae (ii). 3 sp. Austr. (nut-tree). The 

seeds are edible, tasting like filberts. 

Macaranga Thou. Euphorbiaceae (A. ii. 2). 90 sp. Old World trop. 

M. caladtfolia Becc. has hollow peduncles inhabited by ants (p. 117). 

Macfadyena A. DC. Bignoniaceae (i). 8 sp. S. Am. 

Hachaerium Pers. Leguminosae (iii. 8). 60 sp. trop. Am. Resem- 

bles Dalbergia. Many are Hanes, climbing by sensitive lateral shoots, 
and provided with recurved sfipular thorns (see p. 177). 

Mackaya Harv. = Asystasia Blume. 

Macleania Hook. Ericaceae (iii. 8). la sp. W. trop. Am. 

Macleya Rchb. = Bocconia Linn. 

Madura Nutt. Moraceae (i). i sp. South-west U.S., M. aurantiaca 
Nutt., the bow-w'ood or Osage orange. The tree bears thorns 
(branches). Firs, dioecious, the $ in pseudo-racemes, the ? in pseudo- 

* heads. The individual firs, are like those of Morus. After fertilisation 
each ? fir. produces an achene enclosed in the fleshy perianth, and at 
the same time the common receptacle swells up into a fleshy mass, so 
that a large yellow multiple fruit is formed. The wood is used for 
bows, carriage-pole.'., &c. The leaves are used for feeding silkworms. 
[For M. tinctoria D. Don, .Ic., see Chlorophora.j 

Macroplectrom Pfitz. = Angraecum Bory. 

Macrozamia Miq. Cycadaceae. 14 sp. Austr. 

Madia Molina. Compositae (v). 12 sp. W. Am. 

Maerua For.sk. Capparidaceae (iii). 20 sp. trop. Afr., As. The 
fruit is a berry, constricted between the seeds like a lomentum. 

Maesa Forsk. Myr.sinaceae (in). 35 sp. trop., except Am.. 

Ma^olia Linn. Magnoliaceae (i). 21 sp. As., N. Am. (esp. trop.). 

Trees with sheathing stipules covering the bud, and terminal flrs. 
The perianth is petaloid, except sometimes the outermost leaves, and 
is in whorls. The sta. and cpls. are 00 , on a lengthened torus. The 
fir. is protogynous, and in the sp. usually grown in England is said to 
act as a ‘trap flower’ (p. 92). The petals* at first, while the stigmas 
are ripe, stand vertically, leaving only a small opening into the fir. 
Insects resort to it (? beetles) for honey and shelter, and are unable to 
escape until the second stage supervenes, when, the anthers having 
shed their pollen, the flr. opens widely. The fruit is an aggregate of 
follicles; each dehisces by its dorsal .suture, and the seed dangles 
out of it on a long thread formed by the unravelling of the spiral 
vessels of the funicle. The outer integument of the ovule becomes 
fleshy as it ripens, and the seeds may thus be distributed by birds. 
Several sp. are cultivated for their magnificent flrs. 

Magnoliaceae. Dicotyledons (Archichl. Ranales). 9 gen. with 70 sp. 
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of trop. and sub-trop. trees and shrubs {some climbing). They have 
alt. leaves, which in the Magnolieae have big stipules, united to form 
a thimble-like hood, covering in the bud all the younger leaves. As each 
leaf expands it throws off the hood of the next older leaf- The flrs. are 
terminal (in most sp.) or axillary, usually solitary, 5 or unisexual. In the 
Magnolieae the perianth is cyclic, in the rest of the order it is spiral, 
as are the sta. and cpls. throughout. The perianth is usually petaloid. 
Sta. 00, hypogynous. Cpls. usually 00 , on a long torus. Fruit a 
follicle, berry, or samara. Seed albuminous, the endosperm not 
ruminate. The limber of most M. is good. Illicium, &c., furnish 
economic products. Magnolia and Liriodendron are cultivated for 
their firs. &c. 

Classification and chief genera (after Prantl). 

A. Leaves with stipular hoods: 

1. Magnolieae : Magnolia, Liriodendron. 

B. Leaves without hoods: 

2. Schizandreae (climbing): Kadsura, Schizandra. 

3. Illuieae (erect) : Illicium, Drimys. 

MaheriLia Linn. Sterculiaceae. 30 sp. S. Afr. Included in Her- 
man nia in Nat. Pfl. 

fiSahonla Nutt. = Herberis Linn. 

Malanthemum Weber. Liliaceae (vii). i sp. N. temp. (incl. Brit.), 
M. Bifolium DC. (J/. Convallana Weber). Fir. 2-merous, proto- 
gynous. 

Maleta Aubl. Melastomaceae (i). 8sp. trop. Am. Some have bladdery 
outgrowths of the leaves inhabited by ants (cf. Duroia). 

Blalachlum Fries =Stellaria Linn. 

Malaclira Linn. Malvaceae (iii). 5 sp. trop. Am. 

Malacocarpus Salm-Dyck = Echinocactus Link et Otto. 

Malacothrix DC. Compositae (xiii). 15 sp. Calif. 

BlalaxLs Soland. ex Sw. Orchidaceae (8). 1 sp. N. temp. (incl. Brit.), 
M. paludosa Sw. The fir. is twisted through 360^-, so that the la- 
bellum is again uppermost. Perhaps some ancestral form exhibited 
the usual orchid pattern. See Darwin’s Orchids^ p. 130. 

Malcomia R. Br. (Malcolmia Spreng). Cruciferae (iv. 18). 3c sp. Medit. 

Maleaberbia Ruiz et Pav. Malesherbiaceae. 18 sp. west S. Am. 

Maleslierbiaoeae. Dicotyledons (Archichl. Parietales). i gen., Males- 
herbia. United to Passifloraceae by Benth.-Hooker; it differs from 
P. in having no aril and in having the styles more deeply inserted and 
widely separated. It differs from Turneraceae in having no aril, in 
the aestivation of the corolla, and in the persistent receptacle. 

lOaUotus Lour. Euphorbiaceae (A. ii. 2). 80 sp. Old World trop. 

Ualope Linn. Malvaceae (i). 3 sp. Medit The 3 leaves of the 

epicalyx are very large. Cpls. 00 , in vertical rows (see order). 

Maipighla Plum, ex Linn. Malpighiaceae (ii). 20 sp. trop. Am. Not 
climbers. Some sp. have stinging hairs ; some have cleistogamic flrs. 
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Dicotyledons (Archichl. Geraniales). 55 gen. with 
650 sp., trop., esp. S. Am. Shrubs or small trees, usually climbing, 
forming a marked feature among the trop. lianes. The stem-anatomy 
is peculiar (p. 178). Leaves usually opp., entire, stip., frequently 
, gland-dotted. The plants are usually covered with peculiar branched 
unicellular hairs. Infl. racemose. Fir. 5 , obliquely zygomorphic. 
K (5), imbricate, often with large glands at the base of (outside) the 
sepals; C 5, petals usually clawed, imbricate; A 5 + 5, obdiploste- 
monous, often fewer, joined in a ring at the base ; anthers opening 
introrsely by longitudinal splits; G (3), obliquely placed in the fir., 
3-I0C. with axile placentae. One ovule in each loc., pendulous, semi- 
anatropous, with ventral raphe. Fruit typically a schizocarp breaking 
into 3 mericarps, but frequently one or more of the loc. abort. The 
mericarps are often winged, in some cases, e.g. Banisteria, like those 
of Acer. Seed exalbuminous. 

Classification and chief getter a (after Niedenzu) : 

I. Pyratnidotorae (torus pyramidal ; mericarps usually winged) : 

Tetrapteris, Banisteria, Acridocarpus. 

II. Planitorae (torus flat or concave; mericarps not wdnged) : 
' Malpighia, Bunchosia, Byrsonima. 

[Placed in Geraniales by Benth.- Hooker, in Aesculinae by 
Warming.] 

Mains Toum. ex Linn. = Pyrus Tourn. 

Malva (Toum.) Linn. (excl. Callirhoe Nutt.), Malvaceae (11). 23 sp. 

N. temp.; 3 in Brit. Fir. of the ordinary type of the order, with 00 
cpIs. Two Brit. sp. M. sylvesiris L. and M. rotutidifolia L. (large 
and small mallow) afford an interesting contrast in floral mechanism, 
&c. Honey is secreted in little pockets in the receptacle, covered 
with hairs which exclude rain and very short-tongued insects. The 
large mallow is very protandrous; the sta. stand up at first in the 
middle of the flr., and afterwards bend outwards and downwards 
whilst the styles lengthen and occupy the original positions of the 
sta. The small mallow has much smaller firs, which are much less 
visited by insects (see lists of visitors in Muller’s Pert, of Firs. )\ they 
go through stages similar to those described above, but at the end of 
the female stage the styles bend downwards, twist in among the 
anthers and pollinate themselves (see p. 82). 

The leaves in autumn may usually be seen covered with brown 
spots caused by the fungus Puccinia madvacearum (cf. Berberis). 

Malvacead. Dicotyledons (Archichl. Malvales). About 35 gen. with 
700 sp. trop. and temp. Herbs, shrubs, or trees, with stip. leaves. 
Firs, solitary or in compound cymose infls. made up of cincinni, $ , 
regular, usually 5-merous. Very often an epicalyx is present ; it is 
probably an aggregation of bracteoles, but has been regarded as 
stipular like that of some Rosaceae (q.v.). K 5 or (5), valvate; C 5, 
convolute, the petals usually asymmetrical ; A usually 00 , owing to 
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branching of the inner whorl of sta- (the outer is usually absent), all 
united below into a tube which is joined to the petals and at first sight 
makes the corolla appear gamopetalous ; the anthers are monothecous 
[Le. each = half an anther), the pollen grains spiny. G (i — ao) fre- 
quently (5), multi-loc,, with axile placentae. In sub-order I a division 
of the cpls. by horizontal transverse walls occurs, producing vertical 
rows of one-ovuled portions. Ovules i — 00 in each cpl., anatropous, 
usually ascending, sometimes pendulous. Malvaviscus has a berry, 
the rest of the order dry fruits, either capsules or schizocarps. Em- 
bryo usually curved, surrounded by endosperm. The firs, are generally 
protandrous (see Malvaand Goelhea). Gossypium (cotton), Hibiscus, 
and others are of economic value. Many are garden favourites. 

Classification and chief genera (after Schumann) ; Bentham and 
Hooker unite Bombacaceae to Malvaceae and place them in cohort 
Malvales. Warming places M. in Columniferae. 

A. Cpls. in vertical rows- 

I. Malopeae: Malope, Kitaibelia. 

B. Cpls. in one plane- 

11 . Maheae (schizocarp; styles as many as cpls.): Abu- 
tilon, Lavatera, Althaea, Malva, Anoda. 

III. Ureneae (schizocarp; styles twice as many as cpls.); 

Urena, Goethea, Pavonia. 

IV. Hibiscecu' (capsule) : Hibiscus, Gossypium. 

Malvales. The i8th cohort (Engler) of Archichlamydeae (p. 138). 

The 6th cohort (Benth.- Hooker) of Polypetalae (p. 142). 

Mtilvastrum A. Gray. Malvaceae (ii). 70 sp. Am. and S. Afr. 

MalvaviBCUs Dill, ex Adans. Malvaceae (iii). 10 sp. trop. Am. 

Mammea Linn. Gutiiferae (iv). i sp. W. Ind., M, a?nericana L. , 
largely cultivated for its edible fruit, the Mammee or St. Domingo 
apricot. The firs, are used in preparing a liqueur (eau de Creole). 

Mammillaria Haw. (incl. Anhalonium Lem.). Caclaceae (i. 2). 360 

sp- trop. Am, Mostly small plants of very condensed form, often 
.almost spherical in outline, with well-marked mammillae (see order). 
There is a division of the growing point into twm in the course of 
formation of the mammilla, and the part at the base of the mammilla 
(/.<?. in the axil) gives rise to the flr. The gynoeceum elongates after 
fertilisation so that the tip of the long red berry is raised clear of the 
thorns. In some sp. vegetative reproduction and dispersal occurs 
by the mammillae breaking off and blowing about or adhering to 
animals. The fruit is edible. 

MaJidevilla Lindl. Apocynaceae (11. 4). 30 sp. trop. and sub-trop. Am. 

Mandragora (Tourn.) Linn. Solanaceae (11). 3 sp. Medit., Himal. 

(mandrake). For the superstitions connected with this plant, see 
Treas, cf Bat, 

Manettia Mutis. Rubiaceae (i. 4). 24 sp. trop. Am. 

Mangifera Linn. Anacardiaceae (i). 27 sp. Indo-mal. M, indica L. 
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is the mango, everywhere cultivated in the tropics for its fruit, which 
is a laig^e drupe derived from the i cpl. of the flr. 

Blaniliot Toum, ex Adans. Euphorbiaceae (A ii. 4). 80 sp. S. Am. 

Shrubs and herbs with monoecious firs. M, Glazicrvii Mull.-Arg. and 
other sp. show bud- protection well. The petiole of the young leaf 
curves upwards and inwards, so that the leaf is brought above the bud, 
thus protecting it from radiation &c. M. utilissima Pohl is the bitter, 
Af. Aipi Pohl (M. palmcUa Miill.-Arg.) the sweet cassava or mandioc; 
both are extensively cultivated in the tropics for their large tuberous 
roots, which contain much starch, &c., and form a valuable food -stuff. 
The bitter cassava is the one usually cultivated : its poisonous juice is 
squeezed oiit, and finally dissipated in the drying. The ground roots 
form mandioc or cassava meal, sometimes called Brazilian arrowroot. 
By a special mode of preparation, tapioca is prepared from the root. 
The poisonous juice, evaporated to a syrup and thus rendered harm- 
less, forms an antiseptic, known as cassareep, used in preserving meat 
^c. M. Glaziavii is the Ceara rubber; indian-rubber is obtained by 
tapping the stem of the tree in the usual way. 

Maipia D. Don = Alhagi Tourn. 

Mantiaia Sims. Zingiberaceae. 2 sp. E. Ind. A/, saltatoria Sims 
(dancing girls) is often grown in hot-houses for its curious firs. They 
are borne on separate shoots springing from the rhizome. At the V^ase 
is the calyx, then 3 broad petals, a curiously shaped labellum and 
2 filamentous staminodes, and beyond all the fertile sta. and style. 

ICanulea Linn. Scrophulariaceae (ii. 7). 26 sp. S. Afr. 

Maoutia Wedd, Urticaceae (3). 8 sp. trop. As. and Polynes. There 

is no perianth in the ? flr. A/. Puya Wedd. is the source of a valuable 
fibre. 

Mapouria Aubl. Rubiaceae (ii. 15). 80 sp. E. Ind., S. Am. Included 
in Psych otria by Benth.- Hooker. 

Mappa A. Juss. =Macaranga Thou. 

Maranta Plum, ex Linn. Marantaceae. 15 sp. trop. Am. The stami- 
nodes 7 (see order) are present in many sp. The rhizome of A/. 
arwidina^ea L. furnishes West Indian arrowroot, prepared by grind- 
ing and washing to free the starch. 

Mazautaceae. Monocotyledons (Scitamineae). 12 gen. with 150 sp. 
trop., chiefly Am. Herbaceous perennials of various habit, resem- 
bling Zingiberaceae, but at once distinguishable by the presence of a 
swollen pulvinus or joint at the junction of petiole and leaf-blade. 
Leaves 2-ranked, sheathing ; one side of the leaf is larger than the 
other and is covered by it when the leaf is rolled up in the bud. Firs, 
usually upon the leafy shoots, in pairs in the axils of the bracts, either 
one pair or many (cymose, drepania). The flr. is a.symmetric, but 
in each pair the one is complementary to the other (ue. like its reflec- 
tion in a glass). Flr. , pentacyclic, 3-merous. P 3 + 3, clearly dis- 
tinguished in most cases into calyx and corolla. As in the allied 
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orders, the andrceceum is united to the corolla. There is one fertile 
sta., often petaloid, and round it various 
petaloid structures (cf. carefully Canna and 
Zingiberaceae). The label lum of Canna is 
represented by a hood-shaped leaf covering 
the style (Kapuzenblatt). The staminode a 
is represented by a more or less leathery 
or callous leaf (Schwielenblatt) ; and 7 
are not always present, but are petaloid 
when they do occur. The same views as 
to the morphology of these structures have 
been proposed as in the case of Canna (q. v. ). 

The inferior ovary is of (3) cpls., typically 
3-I0C. 3 -ovuled, but commonly 2 of the loc. 
are abortive (as in fig.) and the third con- 
tains one ovule ; ovule ana-cam pylo-tropous : 
style curved and at first enclosed in the 
‘Kapuzenblatt’ or hood. The fir. often has an explosive mechanism. 
The pollen is shed upon the style, which remains held in the hood. 
Insects enter upon the staminode a, and in sucking honey (secreted 
by glands in the septa of the ovary) set free the style, which descends 
with a sudden shock, touching the insect’s back and at the same time 
showering the pollen upon it (cf. Genista). The fruit is u.sually a 
loculicidal capsule. Embryo curved, in j)erisperm. Seed often arillate. 
Maranta and others furnish arrowroot, &c. Chief ^i^e?iera: Calathea, 
Maranta, Thalia. [Benth. -Hooker unite M. to Cannaceae, Musaceae, 
anti Zingiberaceae to form the order Scitamineae, placed in Epigynae. 
Warming places it in coh. Scitamineae. j 

Marattia Sm. Marattiaceae (11). 7 sp. trop. The synangium is oval 

and the compartments open by slits into a central space. 

Marattiaceae. Filicineae Eusporangiatae. 4 gen. with 25 sp., trop. 
They are large ferns, with a stout stem rarely more than a couple of 
feet long, not branched (exc. Danaea), and large pinnate leaves (pal- 
mate in Kaulfu.ssia). At the base of the leaf, which shows circinate 
vernation, occur a pair of stipules, which aid in bud -protection. The 
roots arise at the growing point, one or more to each leaf ; they 
burrow obliquely outwards emerging some distance from the apex. 

The sporangia are very numerous, and occur upon the veins on 
the lower side of ordinary foliage leaves. The sorus stands on a 
swollen placenta; in Angiopteris the component sporangia are free 
from one another, in the other genera they combine to form a synan- 
gium^ with as many chambers as there are sporangia. The mode of 
opening varies (see classification, below). The spores are all of one 
kind (except that they vary in shape), and give rise to monoecious pro- 
thalli, resembling those of the ordinary ferns. These are large and 
may live for some years. 



Floral diagram of Maranta 
bicolor (modified from 
Eichler). a /3 y, stamin* 
odes; L.. labellum (Ka- 
puzen blatt). 
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Classification and genera : 

I. Angioplerideae (sporangia free) : Angiopteris. 

II. Maratiieae (synangia oval) : Marattia (leaf pinnate) ; Kaulfussia 

,4 (leaf palmate with curious chambers on lower side). 

III. Dancteeae (synangia long, opening by terminal pore) : Danaea. 

MarcgraTla Plum, ex Linn. Marcgraviaceae. 16 sp. trop. Am. They 
are climbing epiphytic shrubs, with two kinds of shoots — vegetative, 
with two-ranked sessile leaves and clasping roots, and flowering, 
with stalked leaves, spirally arranged, and ending in a cymose umbel 
of firs. The central flrs. are abortive and their bracts are transformed 
into curious pocket-like coloured i^ectaries with stalks. The fertile 
flrs. stand upside down, the infl. being pendulous, and humming- 
birds rub against them with their backs, while drinking honey from 
the nectaries. 

Marcgraviaceae. Dicotyledons (Archichl. Parietales). 5 gen. with 
40 sp. trop. Am. Trees or shrubs, often epiphytic, usually with 
pendulous infls. w’hose bracts are brightly coloured and transformed 
into nectaries. Firs. 5 . K 4 — s; C (4 — 5), dropping off as a cap; 
A 3L-00 , free or united to one another and to the corolla. Ovary 
sup)erior, originally r-loc. with 2 parietal placentae; ovules 00, ana- 
lroj>ous; style simple. Capsule. Endosperm thin. Chief genera : 
Maregravia, Norantea. Benth. -Hooker unite M. to Theaceae (Tern- 
stroemiaceae) ; Warming places it in Cistiflorae. 

Margyricarpus Ruiz et Pav. Rosaceae (iii. 9). i sp. Andes. 

Marica Ker-Gawi. Iridaceae (il). 9 sp. trop. Am., Afr. 

Mariscus Gaertn. = Cyperus Linn. 

Marlea Roxb. = Stylidium Lour. 

Marlierea Cambess. Myrtaceae (i). 50 sp. Brazil. The fruits of 

M. tomentosa Cambess. (Guapuronga) and M. edulis Ndz. (Af. glome- 
rata Berg) are eaten. 

Marmbltim Tourn. ex Linn. Labiatae (vi. i). 30 sp. Eur., N. Afr., 

temp- As. M. vulgar e L., white horehound, in Brit, (rare), formerly 
officinal. 

Marsdenia R. Br. Asclepiadaceae (ii. 4). 70 sp. trop. and sub- trop. 

Marsilia Linn. Marsiliaceae. 30 sp. trop. and temp. The stem is a 
rhizome bearing leaves at the nodes, and roots on the low^r side. 
The leaves are petiolate witli four lobes, resembling those of ‘4-leaved 
clover.’ They *.sleep"at night like those of Oxalis. In some sp. they 
are floating, on delicate petioles. Others grow in shallow water, the 
leaves standing erect. Some sp. , eg, M. vestita Hook, et Grev, , vege- 
tate during the wet season, and pass the dry in the form of sporocarps. 

The sporocarp is a bean-like structure, attached to the petiole of 
the leaf by a stalk. It contains a number of sori, each forming a 
chamber reaching from the ventral to the dorsal edge of the sporocarj). 
In each sorus on the outer side is a placenta in the form of a ridge 
bearing micro-sporangia on its sides and mega-sporangia on the top. 



MA R TYNIA CEAE, 


243 


The latter contain one spore each. The sporocarp is very hard and may 
remain in water a hong time without showing any effect. Ultimately 
however, or at once if the hard shell he injured, a swelling of the 
mucilaginous interior tissue bursts it. “As more water is absorbed, 
this gelatinous inner tissue continues to expand, and forms a long 
worm-shaped body to which are attached a number of sori, each sur- 
rounded by a sac-shaped indusium in which the sporangia are closely 
packed” (Campbell). The spores are finally set free by the dissolu- 
tion both of indusium and sporangium wall. The prothalli are similar 
to those of Salviniaceae. 

The sporocarps of Af. salvatrix Hans. (M. Drummondii h.lAr.) 
are eaten by the natives of Austr., under the name nardoo. 

Max^illaceae. Filicineae Leptosporangialae (Heterosporous). A family 
composed of 2 genera (Marsilia, Pilularia) with 40 sp. trop. and 
temp. The mature plant is aquatic or amphibious and has a thin 
creeping stem, growing by an apical cell, and bearing leaves at 
distinct nodes. 7 'he leaves are circinate in vernation like those of 
the ordinary ferns, but vary much in type (see genera). Roots are 
formed from the lower side of the stem. 

The sporangia are contained in sporocarps, which are complex 
structures not homologous with those of the Salviniaceae. Each is 
the equivalent of a leaf-segment and encloses several sori, the latter 
composed both of micro- and mega -sporangia. Each spore is fur- 
nished with an epispore of hardened frothy mucilage. The spores 
pass the winter (or drj^ season) inside the sporangia. The subsequent 
stages in the life history resemble those of Salviniaceae. See genera 
for details. 

Mart3mia Houst. ex Linn, {inch Schmid.). Martyniaceae. 

6 sp. trop. and sub-trop. Am. Firs, with .sensitive stigmas like those 
of Mimulus. The fruit has 2 long curved horns, admirably adapted 
for animal -distribution ; for either it is carried off bodily, or else the 
hooks, like those of the burr of Arctium, catching passing animals 
cause a jerk which scatters the seeds out of the capsule. 

Maxtynlaceae. Dicotyledons (Sympet. Tubiflorae). 2 gen. with 10 sp. 
trop. and sub-trop. Am., in dry or coast regions (p. 187). Herbs, 
often with tuberous roots, with opp. or alt. leaves, and terminal 
racemes of 5, 5-merous, zygomorphic firs. K(5); 0(5); A 4 with 
a staminode, epipetalous, didynamous; G (2), i-loc. with parietal 
placentae, and oo or few anatropous ovules. Capsule loculicidal, the 
outer pericarp soft and falling off, the inner woody; it is rendered 
more or less 4-loc. by the union of the T-shaped placentae together 
and to the endocarp. The tissue at the top of the midrib of each cpl. 
also becomes woody and forms a projecting spur, usually hooked at 
the end or curved, and serving for animal distribution. Seeds with 
little endosperm. Genera: Martymia, Craniolaria. United to Pedalia- 
ceae by Benth. -Hooker and Warming. 
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Mascagnia Bert. = Hiraea Jacq. 

MasdevalUa Ruiz et Pav. Orchidaceae (12). 100 sp. trop. Am., Mexico. 
Petals small ; sepals drawn out into long processes (Darwin, Orchids^ 
P- * 35 )- 

MassoBia Thunb. ex Linn, f, Liliaceae (v). 20 sp. S. Afr. 

Matayba Aubl. = Ratonia DC. 

Hathiola R. Br. = Matthiola R. Br. 

Matricaria (Toiirn.) Linn. Compositae (vii). 50 sp. S. Afr., Medit., 
Orient; 2 in Brit, (wild chamomile or feverfew), inch M. Charnomilla 
L. (officinal). 

MattMola R. Br. Cruciferae (iv. 19). 50 sp. Medit., Eur., S. Afr. 

2 in Brit, (stock) on the coa.sts, incl. M. incana R. Br., the parent sp. 
of the garden stock (see p. 95). 

Maurandia Orteg. Scrophulariaceae (ii. 5). 6 sp. Mexico. Leaf- 

climbers with sensitive petioles (p. 177), cultivated for their firs. 

Mauritla Linn. f. Palmae (iii. 4). 9 sp. trop. Am., W. Ind. (Moriche, 
see Kingsley’s At Last). They furnish wood, leaves for thatching 
&c., wine, fruit, fibre, &c. 

Maxftlarla Ruiz et Pav. Orchidaceae (27). 100 sp. trop. Am. Epi- 

phytes. 

Maximiliana Mart. Palmae (iv. 7). 3 sp. trop. Brazil. 

Hayaca Aubl. Mayacaceae. 7 sp. Am. 

Mayacaceae. Monocotyledons (Farinosae). Only genus Mayaca. 
Placed in Coronarieae by Benth. -Hooker, in Enantioblastae by 
Warming. See Nat. Pfl. for details. 

Mayepea Aubl. = Linociera Sw. 

MaytenuB Molina. Celastraceae. 70 sp. S. Am. M. Boaria Molina 
is used as a fodder-plant, the tree being cut down. 

Mazus Lour. Scrophulariaceae (ii. 8). 6 sp. China to Austr. 

Meconopsls Vig. Papaveraceae (ii). 10 sp. N. temp. d/. ia?)ibrica 

Vig., the Welsh }X)ppy, in Bnt. 

Medicago Tourn. ex Linn. Leguminosae (iii. 4). 50 sp. Eur., Medit., 
S. Afr. ; 6 in Brit, (medick, nonsuch, burweed). The fir. has an 
explosive mechanism like Genista (q.v. and see Burkill in Proc. 
Camb. PkiL Soc. 1894). The fruit is usually twisted, often spirally 
coiled up into a ball or disc, and frequently provided with hooks for 
animal -distribution. M. sativa L. (lucerne or alfalfa), M. lupuHna 
L., and others, are useful fodder-plants. 

Medinilla Gaudich. Melastomaceae (i). 100 sp. W^ Afr., As., 

Polynes. 

Megaeaxpaea DC. Cruciferae (ii. 5). 5 sp. Steppe*^. Sta. > 6 in 

some sp. 

Melaleuca Linn. Myrtaceae (2). 100 sp. Austr. A/. Leucadendron L. 

reaches into Indo-mal. region, the Philippines, &c. Its leaves yield 
Cajeput oil. Sta. in bundles opposite the petals. Several sp. yield 
oil; the timber is useful. 



MELA STOMA CEAE. 


245 


Melampodium Linn. Compositae (v). 25 sp. Am. 

Melampyrmn (Toum.) Linn, Scrophulariaceae (ill. 12). 25 sp. N. 

Hemisph. ; 4 in Brit, (cow-wheat). Semi-parasites (see order). The 
flr. has a loose-pollen mechanism (p. 91 and order) ; the 4 anthers lie 
close together and form a pollen-box; the filaments of the sta. are 
covered with sharp teeth which ensure that a bee shall insert its pro- 
boscis down the middle line of the flr. 

MelandrituiL Roehl. = Lychnis Linn. [71/. rubrum Garcke = Z. dwica,\ 

Melanorrhoea Wall. Anacardiaceae (i). 6 sp. Malay. M. usitaia 

Wall. (Theetsee) yields a valuable black varnish, obtained by tap- 
ping the stem ; the sap turns black on exposure to air. 

Melanozylon Schott. Legtiminosae (ii. 8). i sp. Brazil, M* Brauna 
Schott (Brauna). The timber is useful. 

MelantMum Clayt. ex Linn. Liliaceae (i). 3 sp. N. Am. 

Helastoma Burm. ex Linn. Melastomaceae (i). 40 sp. trop., exc. Afr., 
Am. 

Melastomaceae. Dicotyledons (Archichl. Myrtiflorae). 148 gen. wdth 
2500 sp. of trop. and suh-trop. plants, forming a very natural family, 
easy to recognize in most cases, even when not in flr., on account of 
the peculiar leaf-veining t^c. The habit of the various genera differs 
much, as they inhabit very various soils and exist under varied 
conditions. Some are herbs, others trees or shrubs; some climb, 
usually by roots; some are epiphytes, water or marsh plants. The 
leaves are nearly always decussate (the stem is often 4-angled), but 
one leaf is generally much larger than the other (p. 38); the lesser in 
some cases withers away as it grows older, and drops off. The veins 
of the leaf, which is usually simple and entire or nearly so, diverge 
from the base and converge again at the apex, as in many mono- 
cotyledonous leaves, so that there is no true midrib. This peculiarity 
i.s possibly correlated with the fact that most of these plants live in 
rainy tropical regions, and this arrangement of the veins aids in 
conveying away the water from the surface of the leaf (see Ficus 
reiigiosa and p. 154). Many M. are myrmecophilous plants, 
Tococa, Mai eta, &c. (q.v.). 

The infl. is cymose, but exhibits great variety. The flr. is lusually 
very characteristic and easily recognized by the curious appendages of 
the anther'. The receptacle (‘calyx-tube’) is tubular or bell-shaped, 
commonly more or less united with the ovai7, and very often brightly 
coloured. K 4 or 5 ; C 4 or 5, perigynous. The perianth is usually 
regular, but irregularity often occurs in the androeceum. Sta. usually 
twice as many as petals, standing (when mature) in one whorl, bent 
dowTi in bud so that the anthers come betw»een the ovary and the 
receptacle. The anther-loculi open by a common apical pore. The 
connective is developed in various ways and usually provided with 
curious appendages, frequently of sickle-like form, giving a character- 
istic aspect to the flr. Ovary superior or inferior, usually 4 — 5-loc., 
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with a simple style and stigma; ovules oo , anatropous, on axile 
placentae. Fruit a berry or loculicidal capsule. Seed exalbuminous ; 
one cotyledon larger than the other. The M. are of little economic 
importance ; a few yield colouring matters. 

Classiji cation and chief genera (after Krasser) : 

A. Fruit many-seeded. Embryo very small. 

I. MELASTOMATOIDEAE (ovules on slightly projecting 
placentae in inner angle of loc.): Tibouchina, Centra- 
denia, Melastoma, Monochaetum, Medinilla, Leandra, 
Miconia, Tococa, Maieta. 

II. ASTRON/O/DEAE ^ovules on a placenta at base or on 
wall of loc.): Kibessia. 

B. Fruit I — 5-seeded. Embryo large. 

III. MEMECYLOIDEAE\ Memecylon. 

[Placed in Myrtales by Benth.- Hooker, in Myrtiflorae by 
Warming.] 

Melia Linn. (incl. Azadirachta A. fuss.). Meliaceae. 12 sp. trop., 
except Am. Some are useful for their timber. M. Azedarach L., the 
Margosa, is cultivated for its firs. The bark of M. Azadirachta L. 
{A. indica A. Juss.) is astringent and yields the medicinal Nim or 
Margosa oil. 

Meliaceae. Dicotyledons (Archichl. Geraniales). 40 gen. with 600 sp. 
trop. and sub-trop. Most are trees and shrubs, with alt. exstip. 
pinnate leaves, and cymose panicles of ? regular firs. K (4 — 5) or 

4 — 5; C 4 — 5; A 8 — 10 usually united below into a tube, or some- 
times united all their length, in which case the anthers are sessile on the 
tube; disc present or not; G 2 — 5-loc. or rarely i-loc. or more than 

5- I0C. ; style present or not ; ovules in each loc. i, 2, or more, usually 
pendulous and anatropous, with ventral raphe. Capsule, berry, or 
drupe; seeds often winged, wdth endosj^erm. Many, e.g. Swietenia 
(mahogany), Cedrela, &c., yield valuable timber ; the .seeds of several 
are used as sources of oils; others have edible fruit. Chief genera : 
Cedrela, Pteroxylon, Swietenia, Carapa, Melia, Aglaia, Trichilia. 
Placed in Geraniales by Benth.- Hooker, in Terebinthinae by Warming. 
[See Flindersia.] 

MeUanthaceae. Dicotyledons (Archichl. Sapindales). 3 gen. with 
17 sp., Afr. (trop. and S.). Trees and shrubs with alt. usually stip. 
leaves, and racemes of 5 , median-zygomorphic firs., whose stalks 
twist through 180" at the time of flowering. K 5 or (5), sometimes 4 
by union of two sepals; C4 or 5; disc extra-staminal ; A 5 or 4 or 
10, free or utiited at ba.se; G (4 — 5), 4 — 5-loc. wUh one basal or 
many axile ovules in each loc. ; ovules erect or pendulous, anatropous, 
with ventral or dorsal raphe according as they are erect or pendulous 
respectively. Capsule ; seed sometimes with aril ; endosperm fleshy 
or homy. Chief genus: Melianthus. United to Sapindaceae by 
Benth. -Hooker, placed in Aesculinae by Warming. 
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MeUantbus Linn. Melianthaceae. 5 sp. S- Afr. The firs, are very 
rich in honey. 

Melioa Linn. Gramineae (x). 30 sp. temp., except Austr.; 2 in Brit, 

(melic -grass). 

MelUotus Tourn. ex Hall. Leguminosae (ill. 4). 20 sp. temp, and 

sub-trop. Old World. 3 in Brit, (melilot). The firs, contain much 
honey, and are adapted to bees. 

Melioama Blume. Sabiaceae. 45 sp. trop. As. and Am. [See Urban 
in D. Bot. Ges, xiii. 1895.J 

Melissa Tourn. ex Linn. Labiatae (vi. ii). 4 sp. Eur., W. As. M. 
officinalis L. is the common balm. 

Melittis Linn. Labiatae (vi. 4). i sp. Eur. {inch Brit.), M. Mclisso- 
phyllum L., the bastard-barm. 

Meloc&ctus (Tourn.) Link et Otto. Cactaceae (i. i). 90 sp. (?) W. Ind., 
S. Am. Ribbed plants, like Cereus. Firs, produced at the top of 
the plant. 

MelocMa Dill, ex Linn. Sterculiaceae. 60 sp. trop. 

Melodoruzn Hook. f. et Thoms. Anonaceae (4). 30 sp. Old. World 

trop. 

Melothrla Linn. Cucurbitaceae (ii). 60 sp. trop. and sub-trop. 

Memecylon Linn. Melastomaceae (in). 100 sp. trop. 

Mendonoia Veil. Acanthaceae (ii). 24 sp. trop. Am., Madagascar. 

Menisdum Schreb. Polypodiaceae. 10 sp. trop. 

Mezlispeniiaceae. Dicotyledones (Archichl. Ranales). 58 gen. with 
200 sp. trop. and warm temp. Mostly climbing shrubs with alt. 
simple leaves, in whose axils are usually serial buds (p. 34). The 
stem-anatomy is of interest. Firs, in axillary racemes (except Cissam- 
pelos, &c.), unisexual, usually dioecious. The general formula is 
K 3 + 3, C 3 + 3, A 3 + 3, G 3, but there are many exceptions. The 
calyx and sta. are often more than 6, and sometimes there is only 
1 cpl. Ovules I in each cpl., ventral, pendulous, semi-anatropous. 
Achene ; seed albuminous. The classification of the genera is largely 
based on the structure of the seed. A few are or have been medicinal, 
on account of the bitter principle in the roots. Chief genera: Meni- 
spermum, Cocculus, Cissampelos, Jateorhiza, Tinospora, Anamirta. 
Placed ill Ranales by Benth. -Hooker, in Polycarpicae by Warming. 

Menispermuxn <Tourn.) Linn. Menispermaceae. 3 sp. N. temp, (moon- 
seed). 

Mentba (Tourn.) Linn. Labiatae (vi. ii). 40 sp. temp, and trop. 
A very variable genus. 6 in Brit, (mint), of which M, piperita L. 
is the peppermint, M. Pukgiutn L, the penny- royal. From the 
former an oil is obtained by distillation and used in medicine &c. 
M* vtridis L. is cultivated as a pot-herb for flavouring. 

Mentzdia Plum, ex Linn, (inch Eucnide Zucc.) Loasaceae. 46 sp. trop. 
and sub-trop. Am. They have no stinging hairs. In some sp. the 
outer sta. are sterile. 
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Jfesyantlies (Tourn.) Linn. Gentianaceae (ii). i sp. M. trifohata L., 
the buck- or lx)g-bean, Eiir. (incl. Brit.), As., N. Am. It is a bog 
plant with creeping rhizome and alt. leaves. The firs, are dimorphic 

^ heterostyled (cf. Primula). The rhizome has bitter tonic properties 
and was much used in former times (and is to this day in the Cam- 
bridgeshire fens). 

Henziesla Sm. Ericaceae (i. 2). 7 sp. E. As., N. Am. [ 71 /. poHfolia 
Juss. of some Brit. — Daboecia polifoliay and 71 /. caertdea Sw.= 
Bryanthus taxifoltus.\ 

HercurlaliB (Tourn.) Linn. Euphorbiaceae (A. 11. 2). 7 sp. Medit., 

Eur., E. As. 2 in Brit., M» perennts L. and 71 /. annua L. (mercury’). 
Dioecious anemophilous firs. Vegetative propagation in perennial sp. 
by rhizomes. Corolla absent. Cpls. (2). 

Merendera Ram. Liliaceae (i). 10 sp. Medit. 

Hertensia Roth. Eoraginaceae (iv. 4). 15 sp. N. temp. 1 in Brit., 

M. maritima^ S, F. Gray (gromwell), on sea-coasts (p. 187). 

Mesembryanthemitm Dill, ex Linn. Aizoaceae (ri. 3). 300 sp., 

• almost all S. Afr. They are xerophytes of the most pronounced kind 
with very succulent leaves, usually closely packed together; the young 
leaves stand face to face at the growing apex till well grown, and thus 
protect the young bud. In M, obconellum Haw. the pairs of leaves are 
congenitally united into a fleshy body with a little slit in the centre. 
Several sp. have thorns, sometimes flr.-stalks haidened after the fall 
of the fir., sometimes branches, as in M. spinosu?n L. (the leafy 
branches appear below these in the next year, in the same axils). 
The firs, are usually terminal on the stems, solitary or in dichasia or 
cincinni. The outer sta. (due to branching) are represented by 
numerous petaloid staminodes, having the appearance of a corolla. 
The mature ovary is s-loc. with parietal placentae; this peculiar 
feature is due to an excessive growth of the peripheral tissue during 
the development, which gradually turns the loculi completely over 
(cf. Punica). The fruit is a capsule which opens only in moist air, 
contrary to the usual wont of capsules (p. 183). Some, e.g. M. ednle 
L. (hottentot fig), contain an edible pulp. M. crystalhnum L. is the 
ice-plant, so-called because its leaves are covered with small glistening 
bladder-shaped hairs. 

Mesosplnldimn Rchb. f. = Odontoglossum H. B. et K. 

Mespilodaplme Nees=Ocotea Aubl. 

MespilttS (Tourn.) Linn. = Pyrus Tourn. \^M. germanica Pyrus 
gerntanica ; M, Oxycantha Crantz = Crataegus Oxyacaniha. ] 

Mesua Linn. Guttiferae (iv). 3 sp. India, Java. M. ferrea L. (Nagas 
or iron- wood) yields a valuable timber; its firs, are used in perfumery. 

MetrosideroB Banks. Myrtaceae (ii. 2). 20 sp. S. Afr., S\mda Is., 

Austr., Polynes. Some sp. furnish useful timber. 

Metroxylon Rottb. Palmae (iii. 5). Siam to New Guinea. M* Rumphii 
Mart, and M* laeve Mart, are the sago palms, cultivated all over the 
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tropics. They are tall trees whose stems die after producing their 
large terminal monoecious infls. (cf. Corypha, &c.), but form rhizome 
branches below. The fruit takes 3 years to ripen. The tree is cut 
down when the infl. appears^ and the sago is obtained from the pith 
by crushing and washing. 

Meum (Tourn,) Adans. Umbelliferae (6). i sp. M. athamanticum 
Jacq. (meu or bald-money) in Eur. (inch Brit., where it is sub- 
alpine). 

Meyenla Nees = Thunbergia Retz. 

Blibora Adans. Gramineae (viii). i sp. W. Eur. (inch Brit.) 

Michauxia L’Herit. Campanulaceae (i). 6 sp. Orient. Fir. 7 — 10- 

merous throughout. 

Michelia Linn. Magnoliaceae (i). 13 sp. trop. As., China. There is 

a gynophore between sta. and cpls. AI. Champaca L. is cultivated 
for its perfumed firs. Several sp. yield useful timber- 

Mlconia Ruiz et Pav. {Tamonea Aubl.). Melastomaceae (r). 550 sp. 

trop. Am. 

Micrembryae (Benth. -Hooker). The 4th series of Incompletae (p. 144). 

Microcachrys Hook. f. Coniferae (Taxac. 3; see C. for genus cha- 
racters). I sp. Tasmania. Dioecious. Fruit-scales fleshy but not 
united. Seed arillate. 

Hicrocala Hoflfmgg. et Link. Gentianaceae (i. 2). 2 .sp., i Am., the 

other Medit. and W. Eur. (inch south-west England and Ireland). 

Microglosfta DC. Compositac (ni). 9 sp. trop. As. and Afr. The 

leaves of M. vohtbilis DC. are used as a vegetable and in salad. 

Microlepis Miq. Melastomaceae (i). 4 .sp. S. Brazil. 

Microlicia. Mela.stomaceae (i). 100 sp. trop. Am. 

Micromeria Benth. Labiatae (vi. ii). 60 sp. Medit., trop. Afr., Eur., 
\V. As., Am. il/. Douglasii Benth. (Calif. &c.) is the Verba buena 
(medicinal). 

MlcroserlB D. Don. Compositae (xiii). 32 .sp. N. Am., S. Am., 
Austr., N. Z. 

BKicrospermae. The loth cohort (Engler) of Monocotyledons (p. 135). 
The i.st series (Benth. -Hooker) of Monocotyledons (p. 145). 

MlcroBtylis Nutt. Orchidaceae (8). 70 sp. As., Am. Fir. twisted 

through 360'" (cf. Malaxis). 

Mikania Willd. Compositae (ii). 150 sp. trop., all but one {M. scan- 

deits Willd.) confined to Am, Twining herbs or shrubs, with opp. 
leave.s. 

MlUmn Linn. Gramineae (viii). 6 sp. N. Temp. M. effusum L. 
(millet-gras.s) in Brit. The leaf-blade is turned over on itself (cf. 
Alstroemeria). 

MiUusa Leschen. Anonaceae (1). 24 sp. trop. As. 

BUllettia Wight et Arn. Leguminosae (iii. 6 ). 50 sp. trop. and 

sub-trop. Old World. 

BlUllngtonla Linn. f. Bignoniaceae (i). i sp. Further India. 

17 — 2 
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Miltonia Liadl. Orchidaceae (28). 17 sp. trap. Am. Epiphytes. 

MtmoBa Linn. Leg;uminosae (1. 5). 300 sp. trop. and sub^trop. Am.t 

a few in Afr. and As. Af. pudtca L., the sensitive plant, is now a 
common weed in many trop. lands and is universally cultivated in 
hot houses. The genus consists mainly of herbs and undershrubs, 
frequently with stipular thorns. M. pudica has a bipinnate leaf with 
four secondary petioles. It is exceedingly sensitive, and a touch or 
shake will make it move rapidly into the position which it assumes at 
night. The leaflets move upwards in pairs, closing against one 
another, the secondary petioles close up against one another and the 
main petiole drops through, about 60°. After a short time the move- 
ments are slowly reversed. They are effected by the aid of a pitlvinus 
or swollen joint at each point of movement. Each pulvinus can be 
made to work independently of the rest by gentle stimulation, and 
the propagation of the stimulus from pulvinus to pulvinus may also be 
seen. [For physiology of the process see text- books.] The ribs of 
the fruit are frequently thorny and are usually dropped on dehiscence. 

UimulUB Linn. Scrophulariaceae (li. 8). 60 sp. extra-trop. Am., S. 

and E. As., Austr., E. Afr. Several are favourite garden plants and 
one of these, M. luieits L-, the yellow monkey- flower, has become 
naturalised in Brit, on river-banks icc. M. moschatus Dougl. is the 
common musk-plant of cottage windows. Insects entering the fir. 
touch first the stigma, which is sensitive to contact and closes up, so 
that self-pollination by the retreating insect is prevented (cf. Martynia). 

Mimusops Linn. Sapotaceae (n). 35 sp. trop. /)/. Balata Crueg. 

{M, globosa Gaertn.; Guiana) yields a gutta-percha (Balata). Af. elata 
Allem, is the Brazilian milk tree or Masseranduba. The timber is 
hard and durable, the fruit edible, “ but strangest of all is the vege- 
table milk, which exudes in abundance when the bark is cut ; it has 
about the consistence of thick cream .also used for glue... as it 
hardens by exposure to air it becomes a tough substance resembling 
gutta-percha” (Wallace, Amazon^ ch. ii.). 

Mina Cerv. = Ipomoea Linn. [A/, lobata Cerv. = /. versicolor. 

Mirabilis Riv. ex Linn. (excl. Oxybaphm L’Herit.). Nyctaginaceae (i). 
10 sp. trop. Am. At the base of the fir. is an involucre of 5 leaves 
resembling a calyx ; it is really the bracts of a 3-flowered dichasial 
cyme, of which in most sp. only the central fir. is developed. In some 
sp., however, e.g. M. coccinea Benth. et Hook, f., the involucre encloses 
more than i flr. The flr, opens in the evening and is protogynous 
(in M, Jalapa L. and other common garden sp.), with ultimate auto- 
gamy on withering. The involucre often forms a parachute on the 
fruit. The tuberous roots of M. Jalapa L. (false jalap, four-o’clock, 
marvel of Peru) were formerly used as jalap. 

Mlrbtida. Sm. Leguminosae (iii. 2). 16 sp. Austr. 

HitcbeUa Linn. Rubiaceae (ii. 17). 2 sp, N. Am. (A/, repens L.) and 
Japan. Dimorphic heterostyled. The firs, are in pairs with united 
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ovaries. Occasionally the calyx and corolla also fuse and we have a 
double ovary surmounted by a lo-lobed calyx and corolla (cf. 
Lonicera). 

Hltella Tourn. ex Linn. Saxifragaceae (i). 7 sp. N. Am.; Japan. The 
inconspicuous greenish firs, stand in unilateral racemes. 

Mltrarla Cav. Gesneriaceae (i). i sp. Chili. 

Mitrasacme Labill, Loganiaceae. 28 sp. Austr., trop. As. 

Modecca Lam. {Adenia Forsk.). Passifloraceae. 30 sp. trop. exc. Am. 

Modiola Moench. Malvaceae (ii). i sp. Amer., S. Afr. 

Moehringia Linn. = Arenaria Rupp. 

Moenchia Ehrh. =Cerastium Dill. 

Mog^phanes Mart. Amarantaceae (4). 10 sp. trop. Am. Included in 

Alternanthera in N'at. PJl. 

Molirla S\v. Schizaeaceae. i sp. S. Afr., Madag. The sporangia are 
on the under side of ordinary leaves, and the margins are turned 
back over them (cf. Pteris). 

Molinia Schrank. Gramineae (x). 1 sp. M. caertdea Moench, Eur. 

(inch Brit.), As. 

MoUugo Linn. Aizoaceae (i). 13 sp. trop., and N. Am. 

Holuccella Linn. Labiatae (v’l. 4). 2 sp. Medit. 

Momordica (Touni.) Linn. Ciicurbitaceae (iii). -25 sp. trop. [M. 
Elaterium L. = Ecballiitm Edaieriunt\. 

Monachanthus Lindl. = Catesetum Rich. 

Monanthes Haw. Crassulaceae. 3 sp. Morocco, Canaries. 

Monarda Linn. Labiatae (vi. 8). 6 sp. N. Am. Sta. 2. Hr. protan- 
drous and visited by bees (and humming-birds in the red sp.). The 
leaves of some sp. are u>ed medicinally in the fonn of lea (Oswego- 
tea). 

Moneses Salisb. Pyrola Toum. \^M. grandiflora S. F. Gray = /^. 
unijiora.^ 

Monlmia Thou. Monimiaceae. 3 sp. Madag., Mascarenes. 

Monixniaceae. Dicotyledons (Archichl. Ranales). 24 gen. with 150 sp., 
chiefly S. trop., and esp. in the ‘oceanic’ floral regions (Madag., Austr., 
Polynes.). Shrubs and trees, with leathery evergreen leaves, usually 
opp., exstip., and firs, solitary or in cymes. The axis is hollowed 
so that the flr. is perigynous; the firs, are commonly unisexual and 
often the two sexes differ in the hollowing of the axis. Frequently 
the bud opens by throwing off the outer ends of the perianth-leaves 
as a sort of lid. Perianth simple; sta. oo, the anthers introrse or 
extrorse, opening by slits or valves ; cpls. usually 00 , each with i 
usually basal erect anatropous ovule. Fruit of achenes, often more 
or less enclosed in or borne on a fleshy receptacle. The order forms 
a connecting link between Lauraceae and the other Ranales, being 
closely allied on one side to L., on the other to Calycanthaceae. 
Chief genera: Hedycaria, Peumus, Tambouiissa, Laurelia. Placed 
in Micrembryae by Benth. -Hooker, in Polycarpicae by Warming, 
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Honizia Lowe = Thapsia Linn. 

Monnina Ruiz et Pav. Polygalaceae. 60 sp. Mexico to Chili, One of 
the two cpls. is usually rudimentary. Fruit indehiscent. 
Honochaetmn Naud. Melastomaceae (i). 30 sp. W. trop. Am. Sta. 

dimorphous. The style, at first bent downwards, moves slowly up 
till horizontal. 

Monochlamydeae (Benth. -Hooker). One of the chief divisions of Dico- 
tyledons (p. 144). 

Monocosmla Fenzl. Portulacaceae. 1 sp. Chili. 

Monocotyledones. One of the two great divisions of Angiospermae. 
Their classification is less difficult than that of the Dicotyledons, and 
a comparison should be made of the ways in which it is done in the 
various systems (Ch. II.). Engler’s system is based on the following 
genealogical tree (see his paper in Abh, Preuss. Akad. IViss. Berlin, 

1892, reviewed in Beih, z. Bot. Cent, 1893, p. 29, and in Bot, Gazette 

1893, p. 191): 



Pandanales 

Synanthae 

Principes 

Helobieae 

^pathiflorae 

Glumiflorae 

h'arinosae 

Lilii florae 

Scitamineae 

■Micros permae 


[See also Prantl. in 70 Jahresb.d, Schles. Gesell. fur vat, Cuttnr,’\ 
The origin of the M. is still a mystery, and their relationship to 
the Dicotyledons is very obscure ; we do not even know if they are 
not derived from separate stocks of pre-Angiospermous ancestors. 

Monodora Dun. Anonaceae (7). Fruit a berry with woody epicarp. 
The seeds of M. Myristica Dun. are sometimes used as nutmegs. 

Monotropa Linn, (inch Hypopitys Dill.). Pyrolaceae. 3 sp. N. temp. 
M. Hypopitys Walt., the yellow bird’s-nest, is found in fir, birch and 
beech woods in Brit, as a yellowish saprophyte (p. 195) with scaly 
leaves and a short terminal raceme of firs. Below the soil is found a 
very much branched root system, the rocns being covered with a 
superficial mycorhiza by whose aid absorption takes place. Buds are 
formed adventitiously upon the roots and lengthen into the flowering 
shoots. The firs, are homogamous, without self- fertilisation. [Mono- 
tropeae Benth. -Hooker.] 

Monotropeae (Benth.-Hooker). An order in cohort Ericales, including 
Monotropa and its allies; placed in Pyrolaceae by Drudein Nat, PJL 

Honsonia Linn. Geraniaceae. i2sp. Afr. 
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Monstera Adans. Araceae (ii). 15 sp. trop. Am. Climbing shrubs 

with curious leaves, pinnate and full of round holes. When very- 
young the leaf is entire ; then the tissue between the veins ceases to 
grow rapidly, becomes dry and tears away, thus leaving holes between 
the ribs ; at the edge the marginal part usually breaks, and thus the 
outermost hole gives rise to a notch in the leaf, which becomes pin- 
nated. Beginning as a climber the plant usually ends as an epiphyte 
with aerial roots going down to the soil. Firs. 5 . The fruit of M, 
dcliciosa Liebm. is edible. 

Montbretla DC. — Tritonia Ker-Gawl. 

Montia Mich, ex Linn. Portulacaceae. i »p. M. fontana L. (blinks) 
cosmop., exhibiting many varieties. It is an annual herb, usually found 
in wet places, with small cymes of firs. These are inconspicuous and 
homogamous, and are probably as a rule seif-fertilised. In bad 
weather or when submerged they become cleistogamic. The stalk 
goes through similar movements to that of Claytonia, and the fruit 
explodes in the »ame way. The plant is eaten as salad. 

Moqullea Aubl. Rosaceae (vi. 13 a). losp. S. Am. Some apetalous. 

Moquinla DC. Clompositae (xii). 9 sp. S. Am. Dioecious shrubs. 

Moraceae. Dicutyleclons (Archichl, Urticales). 55 gen. with 800 sp, 
trop. and sub-trop., a few temp. Most ar^ trees or shrubs with stip. 
leaves, and with latex. [See Ficus, Cecropia, Madura, Humulus.] 
Inrt. cymo.se, usually taking the form of (pseudo-) racemes, spikes, 
umbels or heads (cf. Urticaceae, and paper there cited). Firs, uni- 
sexual. 1* usually 4 or (4), persistent ; sta. in S as many as perianth- 
leave- and opp. to them, bent inwards or straight in the bud, not 
exploding like those of Urticaceae; G in 9 of (2) cpls. of which one is 
usually aborted all but the style; ovary i-loc. superior to inferior; 
ovule T, pendulous, amphitrupous with micropyle facing upwards, or 
rarely basal and erect. Fruit an achene or drupe-like; but commonly 
a multiple fruit arises by union of the fruits of different firs., often 
complicated by addition of the fleshy common receptacle (see Morus, 
Ficus, Artocarpus). Seed with or without endosperm; embryo 
usually curved. ^lany yield useful fruits, e.g, Morus, Artocarpus, 
Ficus, Brosimum, «S:c. ; other important economic plants are Brous- 
sonetia (paper), Castilloa (rubber), Brosimum (milk), Hcus (caout- 
chouc, lac, limber, <kc.), Cannabis (hemp, churrus), Humulus (hop) 
and others. 

Classification and chief getura (after Engier) : 

I. MOROIDEAE (sta. incurved in bud ; ovule apical, ana- or 
amphi-tropous ; leaves folded in bud ; stipules small and not 
leaving an amplexicaul scar on falling): Morus, Madura, 
Broussonetia, Dorstenia. 

II. ARTOCARPOIDEAE (sta. straight; ovule as in I.; leaves 
conv'olute; stipules leaving an amplexicaul scar): Arto- 
carpus, Castilloa, Antiaris, Brosimum, Ficus. 
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III. CONOCEPHALOIDEAE (sta. straight; ovule at base or 
apex, orthotropous or slightly curved; leaves &c. as in II.) : 
Cecropia. 

^ IV. CANNABOIDEAE (sta. short and straight; o\’ule apical, 
anatropous; achene; endosperm; herbs with free stipules); 
Humulus, Cannabis. 

[Benth.- Hooker unite M. to Urticaceae (q.v.). Warming splits off 
sub-order IV. as an independent order Cannabaceae, placing both it 
and M. in Urticiflorae.] 

Moraea Mill, ex Linn. Iridaceae (ii). 40 sp. Afr., Austr. The outer 

integumtent of the ovule becomes fleshy as it ripens to a seed. 

Moricandia DC. Cruciferae (iv^ 20). 10 sp. Medit. 

Morina Toum. ex Linn. Dipsacaceae. 9 sp. E. Eur., As. Thistle- 
like herbs, with an infl. like that of Labiatae. 

Moiinda Linn. Rubiaceae (ii. 19). 40 sp. trop. Firs, in heads; the 

ovaries united. Several yield dye-stuffs. 

Moringa Bunn. The only genus of Moringaceae. 3 sp. trop. Afr., As. 
Trees with deciduous leaves; firs, in racemes, zygomorphic, 5-merous. 

*' There is a cupule-like disc bearing the sta. and perianth. Ovary on 
a gynophore, i-loc. uith 3 parietal placentae. Capsule pod-like. 
Seeds winged, exalbuminous. M. olcifera Lam. is largely cultivated 
for the sake of the oil (ben-oil) obtained from the seeds. 

Moringaceae. Dicotyledons (Archichl. Rhoeadales). Only genus 
Moringa (q.v.). It forms a connecting link to the Rosales (Legumi- 
nosae). Benth. -Hooker place it as an anomalous order at the end of 
Disciflorae. 

Morlngeae (Benth. -Hooker) = Moringaceae. 

Mormodes Lindl. Orchidaceae (17). 20 sp. trop. Am., epiphytic. 

The fir. presents a very complex structure; the column is bent to one 
side, the labellum to the other. The pollinia, with their viscid disc, 
are violently shot out if an insect touches the articulation of the anther 
to the column. For details see Darwin’s Orchids p. 208. Cf. Cata- 
setum and Cycnoches, the other two genera of § 17. 

Moras (Tourn.) Linn. Moraceae (i). 10 sp. N. temp. Firs, mon- 

cBcious or dioecious, the 6 in catkins, the ? in pseudo-spikes, wind- 
pollinated. Each ovary gives an achene enclosed in the perianth 
whose leaves become completely united and fleshy. The whole mass 
of fruits thus produced on the one spike is closely packed together, 
giving a multiple fruit very like a black-berry (Rubus), but of very 
different morphological nature. The fruit (mulbeny) is edible. The 
leaves of M. alba L. (white mulberry), M, nigra L. (black mul- 
berry), and others are used for feeding silkworms. 

Mucuna Adans. Leguminosae (iii. 10). 30 sp. trop. and sub-trop. 

Some sp. have stinging hairs on the pods. 

Moahlealmltia Meissn, Polygonaceae (m. 5). 1$ sp. Austr. to S. 

Am. M. plaiyclados Meissn. has phylloclades (p. 181), flat and green. 
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with transverse bands at the nodes, and green leaves which drop off 
early. Firs, polygamous or dioecious. 

BlueMeixbergia Schreb. Gramineae (viii). 6o sp. N. Am., Andes, 
Japan, Himal. Some are useful fodder-grasses. 

Molgedium Cass. = Lactuca Tourn. 

Multlovulatae Aquaticae and M. Terrestres (Benth.-Hooker). The 
2nd and 3rd series of Incompletae (p. 144). 

Muraltla Neck. Polygalaceae. 40 sp. S. Afr. 

Murzuya Koen. ex Linn. Rutaceae (x). 4 sp. Indo-mal. The timber 
is useful, and the leaves are used as a condiment by the Hindoos. 

Musa Linn. Musaceae. About 20 sp. trop., exc. Am. Large herbs 
with rhizomes and ‘false’ aerial stems (see order). The infl. springs 
from the rhizome and emerges at the top of the aerial ‘stem.’ Firs. 00 , 
in the axils of leathery, often reddish -coloured bracts, the fruit-forming 
? firs, at the base of the infl. The sepals and two anterior petals 
are joined into a lube, the posterior petal is free ; there are 5 fertile 
sta., except in M. Ensetf J. F. Gmel. where the posterior sta. is also 
fertile ; the ovary is 3-loc., with 00 anatropous ovules. Fruit a longish 
berry. Seeds with mealy perisperm. M, Sapienitim L., the banana, 
with its subsp. AL paradisiaca L., the plantain or pisang, is one of the 
most important food-plants in existence, and is everywhere cultivated 
in the tropics, yielding 40 times as much food per acre as even the 
potato. The cultivated forms are propagated entirely from the 
rhizomes and produce no seeds (cf. Citrus). The dried fruits are 
ground to form plantain-meal. The stalk of the infl. of AI. Ensete 
(Abyss.) is cooked and eaten. The leaf-stalks of AI. Uxtilis Nee 
(Philippines &c) furnish a useful fibre, knowm as Manilla hemp. 
[For details of economic uses, &c., see A'eiu Bulletin^ Aug. 1894.] 

Musaceae. Monocotyledons (Scitamineae). 4 gen. with 60 sp. trop. 
They are (except Ravenala) gigantic herbs with rhizomes from which 
the leaves spring; the sheaths of the leaves are rolled round one 
another below, and form what looks like an aerial stem, attaining in 
the banana many yards in height. The leaf is large and oval, with a 
stout midrib, and parallel veins running from it to the edge. The 
edge is easily tom between the bundles, as they do not join in the 
same way as in a Dicotyledon ; and so the wind and rain soon reduce 
the leaf to a very ragged condition. The flrs. are in cymes or racemes 
with large brightly coloured bracts or spathes; they are usually 5 and 
zygomorphic, but come much nearer to the usual type of Monocoty- 
ledonous flr. than do those of the other orders of Scitamineae (q.v.). 
J* 3 + 31 free or united in various ways, both whorls petaloid; A 3-f 2, 
the po^erior sta. of the inner w'hoii being represented by a stami- 
node; G ( 3 )j 3'loc., with i — 00 ovules in each loc. Fruit a berry, 
capsule, or schizocarp. Seed with straight embryo and mealy peri- 
sp)erra. The firs, are rich in honey, and are visited by bees and birds. 
Musa is an important economic genus. 
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ClassificcUion and gmera: the M. are closely related to the other 
Scitamineae to which they are joined by Benth. -Hooker, and less 
closely to the Liliiflorae on one hand and the Orchids on the other. 

X I. Museae (odd sepal anterior; ovules 00 in each loc.): Ravenala, 
Strelitzia, Musa. Old World (exc. i sp. of Ravenala). 

2. Heliconieae (odd sepal posterior; ovules i per loc.): Heliconia. 
Confined to America. 

Muscaxl Tourn. ex Mill. Liliaceae (v). 40 sp. Medit., Eur., As. M. 

racemosum Mill, (grape-hyacinth) in Brit. The upper firs, of the 
raceme are neuter, serving only to give extra conspicuousness to the 
inti. (cf. Centanrea Cyanus) ; the lower are homogamous and bee- 
visited. 

Mussaenda Burm. ex Linn. Riibiaceae (i. 7). 30 sp. trop. (exc. Am.). 
One sepal is large, leafy, and brightly coloured, and helps to make the 
fir. conspicuous (cf. Euphorbia, Salvia). 

Musschia Dum. Campanulaceae (i. i). 2 sp. Madeira (p. 158). The 
capsule opens by many transverse slits betwen the ribs. 

Mutisla Linn. f. Compositae (xii). 50 sp. S. Am. Many are climbers 

^ (a rare habit in C.) with the ends of the leaf-midribs prolonged into 
tendrils. All are shrubs with large heads of firs. 

Myanthus Lindl. = Catasetum Rich. 

Myoporaceae. Dicotyledons (Sympet. Tubifiorae). 5 gen. with 86 sp. 
chiefly Austr. and neighbouring Is. (i sp. in each of the following 
areas: — Sandw. Is., E. As., Mauritius, Afr., W. Ind.). Most are trees 
or shrubs, with alt. or opp. entire exstip. leaves, which are often 
covered w'ith w^oolly or glandular hairs, and frequently very reduced 
in size. Firs, solitary, or in cymose groups, axillary, 5 , regular or 
zygomorphic. K (5), C (5), A 4, didynamous; anther loculi confluent. 
G (2), 2-ioc. or by segmentation 3 — lo-loc., in the former case with 
I — 8, in the latter with i, ovule in each loc. Ovule pendulou.s, 
anatropous. Drupe. Endosperm. Pholidia, Myoporum. 

Placed in Lamiales by Benth. -Hooker, in Labiatiflorae by Eichler (see 
Bluthendiag.), 

Myoporineae (Benth. -Hooker) = Myoporaceae. 

Myoporum Banks et Soland. Myoporaceae. 25 sp, Austr., E. As., 
Sandw. Is. , Mauritius. JM. laetum Forsi. f. (N. Z.) yields useful timber. 

ISyoBOtidiiim Hook. Boraginaceae (iv. 1). i sp. Chatham Is. (p. 158). 

MyoBOtiB Linn. Boraginaceae (iv. 4). 30 sp. Old World temp. 8 in 

Brit, (scorpion-grass, forget-me-not). The corolla-mouth is nearly 
closed by scales, and in some sp. there is a coloured ring at the en- 
trance forming a honey guide (see Life of Sprengel, in Nat. Science 
Apr. 1893). The colour of the corolla changes as it grows older (see 
order). 

Myosnnis Linn. Ranunculaceae (3). 5 sp. temp. M. minimus L. 

(mouse-tail) in Brit. The receptacle is much elongated. 

Myrda DC. Myrtaceae (i). 190 sp. trop. Am. 
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Myrlca Linn. Myricaceae. 40 sp. Eur., As., Afr., Am., esp. sub-trop. 
M. Gale L., the sweet gale or bog- myrtle, is frequent in Brit, in 
mountain bogs. Its leaves have a pleasant resinous smell when 
rubbed or on hot days. The flrs. are in short catkins, achlamydeous. 
The has usually 2 bracteoles and 4 sta. (2 — 16); the ? 2 — 4 brac- 
teoles and 2 syncarpous cpL. with one erect orthotropous ovule. The 
fruit is a nut, the exocarp secreting wax. M. cerifera L. (N. Am., 
wax- myrtle or bay-berry) and other sp. are used as sources of wax, 
to procure v'hich the fruits are boiled. 

Myricaceae. Dicotyledons (Archichl. Juglandales). Only genus 
Myrica (q.v.). Placed in Unisexuales by Benth.-Hooker, injuglandi- 
florae by Warming. 

Myiicaria Desv. Tamaricaceae. lo sp. Scandinavia to China. 

Myriocarpa Benth. Urticaceae. 6 sp. trop. Am. Firs. 00, in catkins. 

Myiiophyllum Ponted. ex Linn. Haloragidaceae. 18 sp. cosmop.; 2 in 
Brit, (water milfoil). Water plants, submerged, with usually whorled 
much-divided leaves, borne on shoots that .spring from the rhizome- 
like stems creeping on the ground. Land forms are occasionally 
produced in some sp. The infl. projects above water; and the flrs. are 
wind-fertilLed. Hibernation by winter-buds as in Utricularia. [See 
p. 168.] 

Myristica Linn. Myristicaceae. 80 sp. trop., esp. As. Trees with 
2-ranked exstip. evergreen leaves and direcious regular flrs. P (3), 
simple (cf. Monodora); A (3 — 18), extrorse; G i, with i basal 
anatropoiis ovule. The fruit is a berry, but splits by both sutures, 
disclosing a large seed — the nutmeg — with a curious branched red 
aril- the mace — around it. Endosperm ruminate. The nutmeg of 
commerce is the seed of M. Jragran$ Houtt. (d/. moschaia Thunb.). 
a native of the Moluccas. 

Myristicaceae. Dicotyledons (Archichl. Ranales). Only genus Myris- 
tica (q.v.). Placed in Micrembryae by Benth.-Hooker, in Folycar- 
picae by Warming. [See Warburg in Bot. Cent. 64, p. 204.] 

Myrmecodia Jack. Rubiaceae (ii. 15). 18 sp. Indo-mal. Epiphytes 

with leafy stems. The base of the stem forms a large tuber fastened 
to the support by adventitious loots. The tuber presents a very 
remarkable structure, being composed of a large mass of tissue, chiefly 
cork, penetrated by numerous communicating galleries and chambers, 
which are inhabited by ants. These galleries are forme<l in a peculiar 
way; after germination the hypocotyl swells into a small parenchy- 
matous tuber, and in this, in an axial direction, there appears a hollow 
cylinder of phellogen (p. 168) which proceeds to form cork on its 
inner side and parenchyma on the outer, thus adding lo the bulk of 
the tuber and at the same time forming in it a hollow space (for 
the tissue wdthin the cylinder of cork dies and dries up) open to the 
surface. Near the outer surface of the tuber is a phellogen layer 
acting in the ordinary way, forming a bark. As the tuber grov^^ 
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more phellogens appear like the first, adding more parenchyma and 
forming new cavities which are always in communication with the 
old. It has not been proved that the ants are of any service to the 
''plant, so that it remains very doubtful whether M. is a truly myrme> 
cophilous plant (see Acacia, Cecropia). The tuber seems rather 
to be a water-storage apparatus (p. 185). [See Goebel’s PfanzenbioL 
Sck.^ and Treub in Ann, Buitenz, III. and vir.] 

ICyTOthanmaceae. Dicotyledons (Archichl. Rosales). An order allied 
to Cunoniaceae, chiefly noteworthy for the dioecious achlamydeous 
firs., which are apparently wind-fertilised. The only genus is Myro- 
thamnus. Placed in Hamamelidaceae by Benth.- Hooker. 
Myrothanmns Welw. Myrothamnaceae. 2 sp. S. Afr. and Madag. 
Myroxylon Forst. {Xylosma Foist, f.). Flacourtiaceae. 45 sp. trop. 
(exc. Afr.). 

ffiyroxylon Linn. f. =Toluifera Linn, (same specific names). 

Myrrliis (Toum.) Linn. Umbelliferae (5). 4 sp. Eur., W. As., N. 

Am. M. odorata Scop, in Brit, (sweet cicely or myrrh), sometimes 
#jused as a pot-herb. 

Myrslnaceae. Dicotyledons (Sympet. Primulales). 23 gen. with 550 
sp., chiefly trop. and subtrop. ; a few sp. reach Cape Col., N. Z. and 
Florida. They are shrubs and trees with alt. leaves, often in rosettes. 
In some (e.g. Theophrasta, q.v.) the young twigs are covered with 
thorny scales. The leaves are usually leathery, entire, exstip., with 
resin -passages in their tissues. Firs, solitary (Deherainea) or in race- 
mose infls., wnth 2 bracteoles, 9 01 unisexual, actinomorphic, 4- or 5- 
merous. K (5); C (5); A 5, epipetalous and opp. to the petals ; anthers 
introrse or extrorse; staminodes sometimes present, alt. with petals. 
G superior, rarely inf. or semi -inferior, i-loc. ; placenta basal or free- 
central with few or oo ovules, semi-anatropous or semi-campylotro- 
pous, sunk in placentar tissue. Style and stigma simple. As the 
fruit ripens, most of the ovules usually abort, and there results a one- 
or few-seeded drupe. Embr}'0 straight or slightly curved; endosperm 
fleshy or horny. 

ClcLSsifiiation and chief genera (after Pax) : the M. are closely allied 
to Primulaceae, being distinguished chiefly by the habit and the fruit. 
They also approach Sapotaceae, but the latter have a chambered 
ovary. 

A. Anther loculaments not chambered ; 

I. THEOPHRASTOIDEAE (Ovary sup. Staminodes) : Theo- 
phrasta, Jacquinia, Clavija, Deherainea. 

II. MYRSINOIDEAE (Ovary sup. No staminodes): Embelia, 
Myrsine, Ardisia. 

III. MAESOIDEAE (Ovary inf. or semi-inf.): Maesa. 

B. Anther loculaments transversely chambered. 

IV. AEG/CERA TO/DE A£ I Aegiceras. 

[Placed in Primulales by Benth. -Hooker, in Primulinae by Warming.] 
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Msrrsliie Linn. Myrsinaceae (ii). 80 sp. trop. As. Afr. 

Myxilpbylluni Willd. = Asparagus Toum. 

Mjrrtaceae. Dicotyledons (Archichl. Myrtiflorae). 72 gen. with about 
2000 sp., trop. and sub-trop. ; the chief centres of distribution are 
Austr. {Lepiospermaideae) and trop. Am. (Myrtoideae), They are 
trees and shrubs, varying in size from a small creeper to the giant 
Eucalyptus, with oil-glands in leaves &c. Leaves usually opp., 
exstip. , evergreen, entire. Firs, generally in cymes, § , regular. The 
receptacle is more or less hollow and united to the ovary. In Metro- 
sideros and most of its allies the union is not very complete, but in 
the rest of the order it is complete, and the 
flr. is epigynous. K (4 — 5) or 4 — 5, in some 
genera not opening when the fir. opens, but 
thrown off as a lid, usually quincuncial, with 
the second leaf posterior; C 4 — 5, the petals 
often nearly circular; Aoo ,free, rarely definite 
usually bent inwards in bud; G 00 — i-loc., 
with 2 — 00 anatropous or campylotropoiis 
ovules in each loc.; style and stigma simple; 
placentae usually axile, rarely parietal. Fruit 
a berry, dnipe, capsule, or nut. Seeds with Floral diagram of Myrtus 
no endosperm. Several M. are economically (after Eichier) 

important, e.g. Eucalyptus (timber, kino, oil), Eugenia (cloves &c.), 
Psidium (guava), &c. 

ClassijiccUtott and chief genera: 

I. MVRTOIDEAE (berry, rarely dnipel : 

1. Myrteae\ Myrtus, Psidium, Pimenta, Eugenia, Syzygitim. 

1 1. LEPrOSPERMO/DEAE (dry fruit) : 

2. Leptospermeae {ovzxy m\}\x\-\oQ,)\ Metrosideros, Eucalyptus, 

Callistemon, Melaleuca. 

3. C hamael aucieae \ i -seeded nut): Darwinia. 

[Benth.- Hooker unite Lecythidaceae to M. and place it in Myr- 

tales; Warming adds to M. both L. and Punicaceae, placing it in 
Myrtiflorae.] 

Hyrtales (Benth. -Hooker). The 12th cohort of Polypetalae (p. 143). 

MyTtifiorae. The 22nd cohort (Engler) of Archichlamydeae (p. 139). 
The 2 2nd cohort (Warming) of Choripetalae (p. 146)- 

Myrtiis (Toum.) l^inn. (inch Ugni Turcz.). Myrtaceae. 70 sp. trop. 
and subtrop. communis L., the myrtle, is a W. As. shrub, long 
naturalised in Eur. The Chilian sp. (§ Ugni) have edible fruits. 

HystacUlium Lindl. Orchidaceae (31). 20 sp. Afr. 

Myzodendraoe&e. Dicotyledons (Archichl. Santalales). Only genus 
Myzodendjon. United to Santalaceae by Benth.-Hooker and Warm- 
ing. See iVat. PJi, 

Mysodendron (Banks) Soland. Myzodendraceae, 7 sp. Chili, Pata- 
gonia. Semi-parasitic green shrubs (p. 194), like Loranthaceae. 
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NaegBlla Regel {Smtthianfha O. Ktze.). Gesneriaceae (ll). 6 sp. 

Mexico ; several are favourite stove plants. They form subterranean 
runners, covered with scaly leaves. 

Gaertn. = Podocarpus L’Herit. 

KaiaHaceae. Monocotyledons (Helobieae). Only genus Naias (q-v.). 
As defined by Benth.-Hooker the order includes a number of plants 
here placed in different orders, viz. Potamogetonaceae, Naiadaceae, 
Aponogetonaceae, and Juncaginaceae. 

Nadias Linn. Naiadaceae. 15 sp. cosmop. ; 2 in Brit. Freshwater 
annual plants, submerged, with slender stems and opp. usually toothed 
linear leaves. Firs, diclinous; the cT consists of a single anther, 
which is terminal on the axis (see Goebel’s Ent^oickhmgsgeschicfite der 
Planzenorgaiie p. 278) and i- or 4*ioc., enclosed in two sheathing 
perianths ; the ? fir. consists of an ovaiy of one cpl., naked or sur- 
rounded by a perianth-like organ. Pollination occurs under water as 
in Zostera, but the pollen is spherical. Ovule 1, anatropous, terminal 
on the axis. Embryo straight ; no endosperm. [See Nat. PJl. and 

♦ EichlePs Bluthmdiag.] 

Nama Linn. Hydrophyllaceae. 27 sp. Am., Sandwich Is. 

Nandina Thunb. Berberidaceae. 1 sp., A^. domeshca Thunb., China, 
Japan. The perianth (including 2 whorls of honey leaves) is in 9 
whorls, showing a more petaloid structure as they near the centre. 

Kapaea Linn. Malvaceae (11). i sp. N. Am. Dioecious. 

Napoleona Beauv. Lecythidaceae. 7 sp. W. trop. Afr. The fir. has a 
certain resemblance to that of P.assiflora, owing to the coiona of 
staminodes. Ovary 5 — 20- loc. Berry. 

IfardsBUS (Toum.) Linn. Amar}dlidaceae (i). 40 sp., Eur., Medit., 

As. Several are favourites in horticulture, e.g. N. Pseudo- nai'cissm 
L. , the daffodil, N. poeticus L. the poet’s Narcissus, iW Jonquilla L., 
the jonquil, Pf. Tazetta L., and others, d'he corona is well de- 
veloped, and free from the stamens (see order). 

Kardostachys DC. \"alerianaceae. 2 .sp. Himal. N. Jatamansi DC., 
the spikenard, has very fragrant rhizomes. 

Nardus Linn. Gramineae (xii). i sp. Eur., W. As., N. stricta L., 
the nard or mat-grass, common on moors in Brit. The infl. i.s 
markedly unilateral (an unusual feature in § Xli). The grass is of no 
feeding value. 

Karthedimi Moehr. Liliaceae (i). 4 sp. N. temp.; N. ossifragum 
Huds. (bog-asphodel), abundant on wet moors in Brit. It has a 
sympodial rhizome and isobilateral leaves (the xerophytic structure i.s 
rendered necessary by the coldness of the soil, which checks absorp- 
tion). The fir. is conspicuous, but contains no honey (p. 98). 

Karthex Falc. = Ferula Toum. N. Asafoettda Falc. = /'. Narthex. 

Nassauvia Comm. ex. Juss. Compositae (xii). 40 sp. Andes. 

Kastortium Linn. Cruciferae {ii. ii). 50 sp. cosmop.; 4 in Brit,, 
including N. officinale R.Br., the water-cress. In the perennial sp. 
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buds arise at the base of the year’s shoot, and take root while still 
attached to the parent shoot. The adventitious roots are said to arise 
exogenously (p. -22). [The N. of gardens is really Tropaeolum.] 

Kauclea Linn. Rubiaceae (i. 6). 30 sp. trop. As., Polynes, Firs, in 

spherical heads. In A^. lanceolaia Blume {N. purpurea Roxb.) there 
are hollow swollen portions of the stem, just below the infis., inhabited 
by ants (cf. Acacia). 

Nectandra Roland. Lauraceae (i). 70 sp. trop. and subtrop. Am. 

Neea Ruiz et Pav. Nyctaginaceae (2). 30 .sp. trop. S. Am. The 

leaves of N. theifcra Oerst. (Caparrosa) are used as tea, and also yield 
a black dye. 

Negando Moench. Aceraceae. 4 sp. N. temp. Like Acer (q.v.), to 
which it is united in A’^/. Pfl. 

NeilUa D. Don. Rosaceae (l. i). 3 sp. Ilimal., S. China. 

Kelsonia R. Br. Acanthaceae (i). i sp. trop. Old World. 

Nelumbium Juss. Nymphaeaceae (i). 2 sp., NAutciim Willd., Penn- 

sylvania to Columbia, and N. speciosum Willd. (.V. miaferurn Gaertn.) 
Japan to Caspian and N.E. Austr. The latter sp. is the sacred Lotus, 
no longer however found in the Nile. Sculptures of it are common 
in Egyptian temples, and it is .still regarded as sacred in India, Tibet, 
China, &c. Both sp. are marsh plants; the fls., which are very large 
and handsome, and the big peltate .slightly hairy leaves stand above 
the water (do not float upon it, as from analogy we .should expect). 
The rhizome bears * triads’ of leaves; after a long inteniode 
comes a .scaly-leaf on the lower side, then one on the upper side, 
immediately followed by a foliage-leaf with ochreate stipule, then a 
long internode again, and so on. Thi.^ peculiar leaf- arrangement 
is quite unique. From the axil of the second scale-leaf springs 
the fir., from that of the foliage-leaf a branch. The fir. has no 
bracteoles. The first perianth-leaf is anterior, the second posterior, 
then follow 2 lateral ; these 4 are sometimes regarded as a calyx. 
They are followed by numerous petals and sta., acyclically arranged. 
In the centre of the fir. stands the curious obconical gynoeceum, con- 
sisting of a large number of cpls. embedded separately in the top of 
the swollen receptacle. Each cpl. contains i pendulous ovule. The 
receptacle becomes dry and very light, and the achenes separate from 
it, as the fruit ripens. It breaks off bodily from the stalk and floats 
about until decay sets free the fruits, which sink to the bottom of the 
pond. There is no endosperm or perisperm. The seeds of N. specio' 
sum are used as food in Cajibrnere &c. 

Kelumbo (Toum.) Adans. = Nelumbium Juss. 

Nemastylis Nutt. Iridaceae (ii). 10 sp. Am. 

Kemesia Vent. Scrophulariaceae (ii. 5). 24 sp. S. Afr. 

NemopMla Nutt. Hydrophyllaceae. 11 sp. N. Am., often cultivated. 
Floral mechanism &c. as in Phacelia. 

Nenupbar Link = N uphar Sm. 
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Hootinjea Rchb. f =Habenaria Willd. 

Keottla Linn. Orchidaceae (4). 3 sp. temp. Eur. and As. ; N. Nidm- 

^ avis Rich, (bird’s-nest orchis) in Brit. It is a leafless saprophyte 
(p. 195), the rhizome giving off a great number of roots which form a 
nest-like mass in the humus, and have endotropic mycorhiza. The 
older roots may throw off their root-caps and deveiope into shoots (cf. 
Anthurium). Fir. as in Listera (Darwin’s Orchids^ p. 125). 
Kepenthaceae. Dicotyledons (Archichl. Sarraceniales). Only genus 
Nepenthes (q.v.). Placed in Multiovulatae Terrestres by Benth.- 
Hooker, in Cistiflorae by Warming. 

Nepenthes Linn. Nepenthaceae. 40 sp. Indo-mal., Madag. (pitcher 
plants). Most are herbs growing in boggy places and climbing over 
other plants by aid of tendrils, which form prolongations of the leaf- 
midribs. The end of the tendril developes as a rule into a pitcher, 
with a lid projecting forwards over the mouth, but not closing it 
except in the young state. The pitcher developer by an invagination 
of the upper surface of the tip of the leaf ; the tip takes no part in 
the development, and the lid grows out below it. The edge of the 
pitcher is curved inwards; at the entrance there are numerous honey- 
glands, and for some distance below it are other glands, sunk in little 
pits on the inner surface of the pitcher. Insects attracted by the 
honey (and often by the bright colour of the pitcher) gradually work 
their w'ay downwards among the glands, and presently get upon the 
slippery lower part and ultimately into the w'ater in the bottom of the 
pitcher, where they are drowned. The plant absorbs the products of 
their decay, but whether it secretes a ferment that acts upon the 
proteids, as that of Drosera does, is still an open question. 

Many sp. are epiphytic. In N. ampuUaria Jack there are two 
kinds of leaves (cf. Cephalotus), some with tendrils and no pitchers ; 
others, as stalked pitchers arranged in a radical rosette. 

Firs, dioecious, regular, in racemes or w'ith the secondary branch- 
ing cincinnal; there are no bracts. P 2 + 2 ; in the $ fir. sta. (4 — 16) 
in a column; in the ? fir. 5 ^4)> 4'JoC‘ *♦ ovules 00, anatropous, in 
many rows. Capsule leathery, loculicidal. Seeds light with long 
hair-like processes at the ends ; embryo straight, in fleshy endosperm. 
Many sp. and hybrids are in cultivation. [See Goebel’s PJtanzenbioL 
Sch.f Macfarlane in Ann. of Bot. III. and vri., and cf. p. 195 and 
Sarracenia, Cephalotus.] 

Kepeta Riv. ex Linn, (inch Glechofna Linn). Labiatae (vi. 3), 100 

sp. extratrop., Old 'World. N. Glechoma Benth. tground-ivy) and jV. 
Cataria L. (cat-mint) in Brit. The firs, are markedly gynodio^cious 
(p. 89). 

Hephelitun Linn. (excl. Litchi Sonner.). Sapindaceae (i). 22 sp. Indo- 
mal. jV. lappaceum L., the Rambutan, is largely cultivated for its 
fruit (like that of Litchi, q.vd, N. Longana Cambess., the Longan, 
and others, are also used. [For N Litchi Cambess. see Litchi,] 
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Nephrodium Rich. Polypod iaceae. 250 sp. cosmop. There are 7 
Brit, sp., often classed under Aspidium or Lastrea. N. has kidney- 
shaped indusia, while A. has peltate. The best known is N, Filix- 
mas Rich., the common shield-fern. It has a stout, nearly erect 
rhizome with large pinnate leaves. Branches arise on the leaf bases, 
but rarely. N. Filix-mas var. cristatum Moore exhibits apospory, 
(see Filicineae Leptosporangiatae). 

Nephrolepis Schott. Polypodiaceae. 7 sp- trop. They produce 
runners like Strawberry, but not axillary, which take root and give 
rise to new plants. 

NephthytiB Schott. Araceae (vi). 2 sp. trop. W. Afr. 

Neptimla Lour. Leguminosae (i. 4). 8 sp. trop. and subtrop. N, 

oleracea Lour, is found in hot-houses. It has a floating stem, rooting 
at the nodes, and covered by a curious aerenchyma tissue (p. 172). 
The leaves are sensitive like those of Mimosa. The flrs. are in heads, 
the lower ones being i , or neuter with petaloid staminodes. 

Nerine Herb. Amaryllidaceae (i). 10 sp. Cape Colony. 

Nerium Linn. Apocynaccae (li. 4). 3 sp. ^Iedit. to Japan. N. Ole- 

ander L, is the oleander. It has curious pits on the lower surface 
of the evergreen leaves, in which the stomata are sunk (several in 
each) and covered with hairs, thus reducing transpiration. The flrs. 
are suited to long-tongued moths. 

Kertera Banks et Soland. Rubiaceae (ii. 17). 6 sp. Andes, N. Z., 

Austr., Sandw. Is., Malaya. 

Nesaea Comm, ex Juss. Lythraceae, 27 sp. Afr., Austr., As., N- Am. 

NesUa De.sv. Cruciferae (iv. 14). i sp. Eur., As. 

Nestlera Spreng. Compositae (iv), 10 sp. Cape Colony. 

Neurada Linn. Rosaceae (iv. ii). i sp. Medit. to E. Ind. 

Nicandra Adans. Solanaceae (i). r sp. Peru, N. physaloides Gaertn. 
The ovar^^ is divided in an irregular way by the placentae. The berry, 
which is nearly juiceless and has 00 seeds, is quite enclosed in the 
enlarged calyx. 

Nloatiaua Linn. Solanaceae (iv). 40 sp. Am., Polynes., i Austr. 

N, 'Fabacum L. is the chief source of tobacco, which consists of the 
dried and piepared leaves. ruslua L. and others, are also used. 

Nidularlum l>em. = Karatas Adans. 

Nlerembergla Ruiz et Pav. Solanaceae (iv). 20 sp. extratrop. Am. 

Nlgella (Tourn.) Linn. Ranunculaceae (2). 16 sp. Medit., often culti- 

vated as ornamental plants (love-in-a-mist, devil-in-a-bush). Annual 
herbs. Alternating with the calyx is an involucre of 5 leaves. Within 
the coloured calyx are 5 — 8 nectaries, curious pocket-like structures 
with lids which prevent small insects from reaching the honey. The 
cpls. are more or less completely united but have separate styles ; 
they give rise to a capsular fruit. The flr. is protandrous ; the styles 
at first stand stmight up out of reach of the sta., but later on bend 
downwards over the nectaries. 


W. II. 
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Nigritella Rich. = Habenaria Willd. [See Alpenhlumen, p. 66.] 

Nipa Thimb. Palmae (v). i sp., N, fruticans Thunb., trop. Old 
World, a low-growing palm with monoecious infl. Fruits woody, 
combined into a dense head ; each contains one seed. It grows 
in brackish water and is a very characteristic plant upon large areas 
of the trop. coasts (p, 189). [See Phytelephas.] 

Nivenia Vent. = Aristea Soland. 

Kolana Linn. Nolanaceae. 20 sp. Chili, Peru. Many are shore 
plants (p. 187) with fleshy leaves. The length of the sta. and style 
varies considerably in different flrs. (see Darwin’s Forms of Firs. 
p. 261). 

Nolanaceae. Dicotyledons (Sympet. Tubiflorae). 3 gen. with 30 sp., 
W. coast of S. Am. Herbs or low shrubs with simple leaves, often 
covered with glandular hairs. The leaves in the vegetative region are 
alt., but in the infl. portion they become paired in the same way as in 
Solanaceae (q.v.). Many of the order are sea-shore plants with 
fleshy leaves (p. 187). Firs, solitary in the leaf-axils, ^ , regular. 
K (5) ; C (5) ; A 5, alt. with petals. Cpls. typically 5, only united in 
Alona, usually free and divided by irregular longitudinal constrictions 
into 5 or 10 portions standing in a row, or by longitudinal and trans- 
verse constrictions into 10 — 30 portions in 2 or 3 rows. The fruit 
consists of a corresponding number of i — 7-seeded nutlets. Stipe i. 
Seed albuminous. Genera: Nolana, Alona, Dolia. United to Con- 
volvulaceae by Benth- Hooker ; placed in Personatae by Warming. 

Nolina Michx. Liliaceae (vi). 10 sp. South-west of N. Am. Xero- 

phytes with the habit of Dasylirion. 

Nonnea Medic. Boraginaceae (iv. 3). 30 sp. Medit. 

Nopalea Salm-Dyck. Cactaceae (n). 3 sp. Cent. Am. Very similar 

to Opuntia. N. eoccinellifera Salm-Dyck is the plant upon which the 
cochineal insect {Cocctes cacti) is cultivated, chiefly in the Canaries &c. 
It has no thorns. 

Norantea Aubl. Marcgraviaceae. 14 sp. trop. Amer. All the firs, 
are fertile, and have .saccate nectariferous bracts. The plant re- 
sembles Philodendron in habit. Placed in Ternstroemiaceae by 
Benth. -Hooker. 

Nothochlaeiia R. Br. Polypodiaceae. 30 sp. trop. and temp. 

NothofagUB Blume=:Fagus Toum. 

Notbopaxiaz Miq. = Panax Linn. 

Nathoscordum Kunth. Liliaceae (iv). 10 sp. China, Am. Adventi- 

tious embryos are formed by budding of the nucellus tissue round the 
embryo-sac (cf. Funkia). 

Nucnliferae (Warming). The 6th cohort of Sympetalae (p. 146). 

Nudiflorae (Benth-Hooker). The 5th series of Monocotyledons (p. 
i 45 )‘ 

Nuphar Sibth. et Sm. Nymphaeaceae (in). 7. sp. N. Hemisph. N. 

luteum Sibth. et Sm. is the common yellow water-lily or brandy- 
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bottle ; N. pwniluin DC- is also found in Brit. The vegetative habit 
is that of Nymphaea (q-v. ). The flr. projects a little above the water, 
and is fully hypogynous. At the base of the peduncle is a rudimen- 
tary bract. There are 5 large coloured outer perianth leaves, quin- 
cuncial, the fourth being anterior. Within these are the ‘petals,’ 13 
in number arranged in a 5/13 spiral. Then follow oo sta., the outer 13 
alternating with the petals, the next 13 with them, and so on in a 
spiral. In the centre is the superior gynceceum, syncarpous, with 
10 — 16 loculi. Stigmas, ovules, &c., as in Nymphaea. The fruit is a 
large berry ; it breaks off from the stalk and splits up into separate 
cpls. The seeds have no aril like those of Nymphaea, but the slimy 
pericarp contains air bubbles : the seeds are set free by its gradual 
decay, and sink to the bottom. 

Nuttallia Ton', et Gray. Rosaceae (v. 12). i sp. N. W. Am. Like 
Prunus, but with 5 free cpls. 

Kyctaginaceae. Dicotyledons (Archichl. Centrospermae). 20 gen. 

• with 1 60 sp., mostly trop. and esp. Am. Trees, shrubs or herbs with 
opp. (often unecjual) leaves and no stipules. Firs, in cymes, 5 or 
unisexual, and presenting much variety in structure. At the base of 
the firs, are usually several bracts, often large and coloured. In 
Bougainvillaea 3 large conspicuous bracts enclose a group of 3 firs. 
In Abronia the number of bracts and firs, is larger, while in Mirabilis 
there is only one fir. and the involucre resembles a calyx. P usually 
(5), petaloid, persi.stent upon the ripe fruit; usually the upper part 
drops away and the fruit remains in the lower part, which is termed the 
anthoiarp, and may become glandular, or form an umbrella-like wing, 
or olher^vise serve for seed-dispersal. Sta. typically 5, ait. with the 
perianth, but often 3, 8, 10 or other numbers, or raised to 20 or 30 
by branching; filaments often of unequal length. Ovary of i cpl., 
superior, with a long style and i basal erect ana-campylotropous 
ovule. Fruit an achene enclosed in the perianth. The N. are of 
slight economic value; see Mirabilis, Neea, &c. 

Classification and chief gmora after Heimerl) : 

A. Ovary glabrous ; style present ; sta. i — 30. 

1. Mirahileae (perianth enlarging after fertilisation; shrubs and 
herbs; § ): Mirabilis, Allionia, Bougainvillaea, Abronia. 

2. Pisonieae (as i but shrubs and trees; i -sexual): Pisonia, Neea. 

3. (perianth not enlarging; herbs; y): Boldoa. 

B. Ovary hairy ; no style : sta. 2 — 3. 

4. Leucastereae : Leucaster, Reichenbachia. 

[Placed in Curvembryae by Benth.- Hooker and Wanning. See 
art. Caryophyllaceae for relationships.] 

Nyotagineae (Benth. -Hooker) = Nyctaginaceae. 

Nycterlnia D. Don = Zaluzianskya F. W. Schmidt. 

Nymphaea (Toum.) Linn. {Castalia Salisb.). Nymphaeaceae (ill). 32 . 
sp. trop, and temp. N, alba L., the white water-lily, in Brit. Many 

18 — 
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sp^ are cultivated in our water-lily houses, e.g. N. Lotus L. sometimes 
supposed to be the sacred lotus of Egypt (see Nelumbium), They 
grow in shallow water. There is a stout rhizome creeping on the 
earth, with roots on the underside. At the tip it is bent upwards, 
and bears stipulate leaves and firs, on long stalks. The peduncle 
occupies the position of one of the leaves of the spiral, and there is no 
bract at its base. The leaf is large and floats on the surface of the 
water; as is usual in such cases it is nearly circular, entire, and leathery, 
with stomata and cuticle and palisade tissue on the upper side. In 
very, deep water ribbon-like submerged leaves are sometimes formed, 
and seedlings always produce such leaves at first (see p. i68). 

The fir. is 5 , regular, acyclic, and floats on the surface of the 
water ; where it is visited by insects. The outermost floral leaves, 4 
in number, exhibit a peculiar aestivation, the anterior being entirely 
outside, the posterior inside the lateral leaves. According to Caspary 
(Eichler, Bliitkendiag, II. 184) the anterior leaf represents the bract 
(‘adnate’ to the peduncle; cf. Solanaceae), the two lateral leaves the 
bracteoles, the posterior a true sepal. Most authors regard the 4 leaves 
as a calyx, but the morphology is, in either case, very peculiar. The 
corolla is well developed ; there are 4 outer petals alternating with 
the sepals, and 4 inner alternating with the outer. These 8 form 
the starting points of as many spirals of petals, usually 4 in each, 
alternating approximately with the outer 8 and with one another. 
As we pass inwards the petals become narrower and show transition 
forms to the sta., which to the number of 50 or 100 continue 
the flr. inwards. Whilst the calyx is hypog>mous the petals and 
sta. are inserted up the sides of the gynceceum, which is syn- 
carpous, with 10-20 loculi, each containing 00 ovules scattered 
over the whole carpellary surface (cf. Butomus). The sessile stigmas 
form a number of rays upon the upper surface of the gynceceum, as in 
a poppy. The fruit is a large berry containing numerous seeds, each 
of which is covered by a spongy aril. Between the aril and the seed 
are air-bubbles. The fruit ripens under water and when it dehisces 
the mass of seeds floats up to the surface; there the individual seeds 
part company, each drifting about until the air escapes (by decay of 
the aril or otherwise), when it sinks to the bottom of the pond. 
There is a large perisperm round the endosperm proper. 

Kymphaemieae. Dicotyledons (Archichi. Ranales). 8 genera with 
about 60 sp. cosmop. Water or marsh plants usually with rhizomes, 
and with submerged, floating, and aerial leaves (see p. 1 7 1 and cf. the 
genera) and solitary usually large flrs. These show a great variety 
of pattern. Cabomba is most simple and agrees in type with the other 
orders of Ranales; whilst in Nuphar, Nymphaea, Victoria, Nelum- 
bium, &c., great modification appears, especially in the gynceceum. In 
Nelumbium the ovary is .still apocarpous, though the cpls. are connected 
by the curious torus, whilst in the other genera it is syncarpous ; in 
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Niiphar it is superior, in Nymphaea semi-inferior, in Victoria inferior. 
The perianth too shows much variety, from the simple Cabomba-type 
to Nuphar, &c. The ovules are usually anatropous. The seed has 
both endosperm and perisperm (exc. Nelumbium), and is often aril- 
late. For full details of the floral structure see the chief genera, and 
Eichler’s Bluthendiag. 

Classification and genera (after Caspary) : 

I. NELOMBONOIDEAE (seed exalbuminous ; cpls. free in 
obconical receptacle) : Nelumbium (only genus). 

II. CABOMBOIDEAE (endosperm and perisperm; cpls. free): 
Cabomba, Brasenia. 

III. NYMPHAEOIDEAE (do., but cpls. united): Victoria, 
Euryale, Nymphaea, Nuphar, Barclaya. 

[Placed in Ranales by Benth.- Hooker, in Polycarpicae by Warming.] 

K3r88a Gronov. ex Linn. Cornaceae. 6 sp. N. Am., Himal., Malaya. 
N. viultifiora Wangenb. and others in N. Am. (Tupelo, Pepperidge, 
Gum-tree) yield timber and edible fruit. 

Oberonia Lindl. Orchidaceae (8). 50 sp. trop., exc. Am. 

Obione Gaertn. = Atriplex Linn. 

Obolaxla Linn. Gentianaceae (i, -2). r sp, N. Am. Saprophyte (cf. 
Bartonia) of a purplish green colour with scaly leaves (p. 195). 

Oobna Linn. Ochnaceae. 30 sp. trop. As., Afr., Cape Col. The 
calyx is coloured. Cpls. 3 — 15, free below, but with a common style. 
After fertilisation the style falls off and each cpl. gives rise to a drupe, 
while at the same time the receptacle becomes fleshy underneath 
them. The leaf is a good one for showing veining. 

Oclmacea.e. Dicotyledons (Archichl. Parietales). 17 gen. with 210 sp., 
trop. Most are trees or shrubs with alt. usually simple slip, leaves, and 
panicles, racemes or cymes (Sauvagesia, &c.) of $ , usually regular flrs. 
K 5, free or united at base, imbricate; C 5, rarely 10, contorted; A 
5, 10, or 00 , hypogynous or on an elongated axis ; G (2 — 5), rarely (10 — 
15), often free below with common style (cf. Apocynaceae). Ovules 
I— 2 — 00 in each cpl., erect or rarely pendulous, always with ventral 
raphe. The axis swells and becomes fleshy under the fruit, which is 
usually a cluster of drupes, but sometimes a berry or capsule. Endo- 
sperm or not. Chief genera: Ochna, Gomphia, Sauvagesia. Benth. - 
Hooker place Ochnaceae in Geraniales, but unite Sauvagesia and its 
allies to Violaceae. Warming places O. in Terebinthinae, also placing 
the Sauvagesieae in Violaceae. 

Ocbroma Sw. Bombacaceae. i sp. trop. Am., W. Ind., O, Lagopm 
Sw. the Bolsa or corkwood. The wood is very light and is used for 
floats, canoes, &c. The seeds are embedded in hairs. 

Oclmtim Linn. Labiatae (vii). 45 sp. trop. and warm temp. 0 * 
Basilicum L. is the basil. 

Oeotea Aubl. Lauraceae (l). 200 sp. trop. and subtrop. O. bullata 

E. Mey. (S. Afr.) yields a useful timber. 
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Odontites (Riv.) Hall. = Bartsia Linn. O. serotina Dum. { 0 . vul^arts 
Moench) = ^. Odontites. 

Odontoi^lossuin H. B. et K. Orchidaceae (28). 100 sp. Mis. of trop. 

Am. Epiphytes Many are hot-house favourites < 

Odontospermum Neck. (incl. Asternens Moench). Compositae (iv). 
12 sp Medit. O. (A.) pygrnaeum O. Hoffm. is a curious little xeio- 
phyte whose fruit-heads close m dry weather (cf Anastatica, Mesem- 
bryanthemum) ; the seeds only escape in damp weather suitable for 
germination. 

Oenanthe (Toum.) Linn. Umbelliferae (6) 35 sp N. Hemisph., 

S. Afr , Austr. 7 in Brit (water drop woit) 

Oenothera Lmn. (incl. Codetta Spach, Onae^ta Tourn., Xylopleurum 
Spach). Onagraceae (iv). 60 sp. Am. 0 . bienms L., the evening 

primrose, and many others, are favourite garden plants The firs, of 
O. btenms emit their scent in the evening and ate visited by nocturnal 
moths, to which they are adapted bv their long tubes (p. 67). 

Oenotheraceae (Warming) - Onagraceae 

Olacaceae. Dicotyledons (Archichl Santalales). 25 gen. with 120 sp., 
trop. Most are shrubs or trees with small 5 firs. There is a distinct 
calyx, leseinbling the calyculus of Loranthaceae, but probably not 
equivalent to it. Petals 4 — 6. Sta. as many or 2 01 3 times as man) . 
Ovary partly sunk in the disc, or free, 2 — 5 loc. at base, i loc. above, 
with free placenta and i ovule hanging down into each loc. (occa 
sionally it is i-loc. i-ovuled). Drupe or nut, one-seeded. Seed with 
testa and endosperm. Chief genera Ximema, OUx. Benth.- Hooker 
unite Icacinaceae to O and place the order m Olacales ; Warming 
places It in Hysterophyta. 

Olacales (Benth. -Hooker). The 8th cohort of Polypctalae (p 142). 

Olacineae (Benth. -Hooker) = Olacaceae + Icacinaceae. 

Olax Lmn. Olacaceae. 30 sp. trop. Old World. 

Oldenlandia Lmn. (excl. Hedyotis Lmn ) Rubiaceae (i. 2). 80 sp. 

trop. Some are heterostyled (dimorphic). 

Olea (Tourn ) Lmn. Oleaceae (i. 3). 30 sp Medit , S. Afr , E. Ind , 

Austr., Polynes. 0 . europaea L. is the olive tree, cultivated in the 
Medit- region from early ages. The wild form has thomy twigs and 
a small fruit, the cultivated form (var. sattva DC.) is smooth and has 
a large drupe with oily flesh. The oil is obtained by a process of 
bruising and pressing the fruit. Olive oil is now largely adulterated 
with cotton-seed oil, the oils of Arachis, Sesamum, Juglans, &c., 
imported into Italy for the purpose. 

Oleaceae. Dicotyledons (Syrnpet. Contortae) 21 gen. wnth 390 sp 
trop. and warm temp., esp. E. Ind. They are shrubs and trees 
usually with opp. leaves, which are exstip., simple or pinnate, often 
entire. Serial accessory buds occur in the leaf-axils of many sp. {e.g. 
Synnga) in both flowering and vegetative parts. The infi is race- 
mose or cymose, often bracteolate. Firs. 5 , rarely unisexual, regular, 
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'i — 6-merous, sometimes poly- or a-petalous (Fraxinus, &c.)* K typi- 
cally (4), valvate; C (4) valvate or imbricate, rarely convolute. Sta. 

epipetalous usually transversely placed, and alt. with cpls. No 
disc. G (2); stigma i-lobed on simple style; ovary 2-loc. with 2 
anatropous ovules in each loc. Fruit a beny, drupe, or capsule, or 
schizocarp, with i — 4 seeds. Endosperm or none, embryo straight. 
Olea, Fraxinus, &c. , are of economic value. 

Classification and chief genera (after Knoblauch): 

I. OLEOIDEAE (seeds pendulous; fruit not constricted): 

1. (samara) : P'raxinus. 

2. (loculicidal capsule) : Forsythia, Syringa. 

3. O/eineae (drupe or berry) : Phillyrea, Olea, Ligiistrum. 

II. y ASMINOIDEAE (seeds usually erect ; fruit constricted ver- 
tically): Jasminum. 

[yasminoideae are sometimes classed as a separate family, but their 
characters are not very constant, and all of them occur occasionally 
in Oleoideae. Benth.-flooker place O. in Gentianales, Warming in 
Contortae.] 

Oleandra Cav. Polypodiaceae. 6 sp. trop. 

Oleaxia Moench. Compositae (iii). 90 sp. Austr., N. Z., Auckland 
Is. The genus replaces Aster in these regions, and closely resembles 
it. They are, however, all trees or shrubs. 

Olinia Thunb. Oliniaceae. 6 sp. Afr. 

Oliniaceae. Dicotyledons (Archichl. Thymelaeales). Only genus Olinia. 

See Nat. Pfi. for details. Placed in Lythraceae by Benth. -Hooker, 
Omphalea Linn. Euphorbiaceae (A. ii. 7). 10 sp. trop. Am., r Madag. 

Omphalodes Tourn. ex Moench. Boraginaceae (tv. i). 24 sp. Eur., 

As., Mexico. The borders of the achenes are inrolled, so that each 
fruit is boat-diaped. 

Onagtra (Tourn.) Adans. = Oenothera Linn. 

Onag^aceae. Dicotyledons (Archichl. Myrtiflorae). 36 gen. vdth 470 
sp., chiefly N. temp, (see Epilobium). Most are perennial herbs, a 
few shnihs or trees. Leaves alt., opp., or whorled, simple, rarely stip. 
Firs, solitary in the leaf-axils or in spikes, racemes or panicles, ?? , regu- 
lar or zygomorphic, usually 4-inerous (sometimes 2 — 5). The ovary is 
inferior and the axis is prolonged beyond it into a tube (‘calyx -tube"). 
K4, valvate; C 4, usually convolute; A4-f4, or 4, 2, or i. G (4), 
4-I0C. with axile placentae and oo anatropous ovules; the septa are 
commonly imperfect below ; style simple. The firs, are mostly adapted 
to bees or Lepidoptera and are often markedly protandrous; those 
of sp. of Lopezia are explosive. Fruit usually a loculicidal capsule, 
sometimes a nut or berry. Seeds exalbuminous. Many are cultivated 
as ornamental flowers. 

Classification and chief genera (after Raimann) : 

A. Fruit an 00 -seeded capsule. Axis not prolonged above ovary. 
Bracteoles present. 
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I. yussieueae: Jussieua, Ludwigia. 

B. Capsule as above. Axis prolonged. No bracteoles. 

II. Epilobieae (seed with hairy tuft): Zauschneria, Epi- 

lobium. 

III. Hauyeae (seed with flat wing) : Hauya (only genus). 

IV. Onagreae (seed naked or with membranous edge or with 

small crown): Clarkia, Oenothera. 

C. Nut. I — 4 seeds. Axis prolonged. No bracteoles. 

V. Gaurecte: Gaura, 

D. Berry. Axis as in C. No bracteoles. 

VI. Fuchsuae: Fuchsia (only genus). 

E. Capsule. Sta. i or a. No bracteoles. 

VII. Lopezieae: Lopezia. 

F. Nut, hooked. Fir. dimerous. 

VIII. Circaeeae: Circaea (only genus). 

[Benth. -Hooker unite Trapa to O. and place the order in Myrtales; 
Warming places it in Myrtiflorae.] 

Onddium Sw. Orchidaceae {28). 300 sp. trop. Am. Epiphytes 

(p. 184). Some sp. , e.g. 0 . Papilio Lindl., have flat tubers which 
make humus-collecting niches against the support ; others have fleshy 
leaves and no tubers. 

OnobrydUB Linn. Leguminosae (iii. 7). 80 sp. temp. Eur., As. Floral 
mechanism as in Trifolium. (?. saliva Lam. is the sainfoin, one of 
the best forage plants for a chalky soil. 

Onoclea Linn. Polypodiaceae. 3 sp. N. Hemisph. 

Ononis Linn. Leguminosae (ill. 4). About 80 sp. Medit., Eur. (3 in 
Brit. — rest-harrow). Shrubs and herbs, sometimes with thorny 
lateral branches. The mechanism of the flrs. is intermediate between 
that of Lotus and that of TrifoHum. At first the upper edges of 
the keel cohere, and the pollen is squeezed out at the tip as in Lotus ; 
afterwards the keel splits and the anthers emerge as in TrifoUum. 
Cleistogaraic flrs. occur in some sp. 

Onopordon Linn. Compositae (xi). 20 sp. Eur., N. Afr., W. As. 

a Acanthium L., the cotton thistle, in Brit. Leaves decurrent. 
Fir. as in Cnicus. 

OnoBma Linn. Boraginaceae (iv. 4). 70 sp. Medit., Hiraal. 

Onyddiim Kaulf. Polypodiaceae. 4 sp. subtrop. 

OpbeUa D. Don = Swertia Linn. 

Opbioglosaaoeae. Filicineae Eu.sporangiatae. 3 gen. with 17 sp. trop. 
and temp. They are all small herbaceous plants, some tropical 
species being epiphytic; there is a short slender rhizome bearing 
roots in acropetal succession, and giving off leaves which project 
above the soil. The leaf bases are usually fleshy and fit closely 
together concealing the stem. The leaf splits into a dorsal and a 
ventral part, the former being the ‘ sterile ’ green blade, the latter the 
‘fertile’ sporangiferous spike, often much branched and containing 
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the sporangia sunk in its tissues. The spores are all of one kind and 
give rise, as far as known, to subterranean colourless prothalli, living 
saprophytically. Genera: Ophioglossum (sporangia sessile, in two 
rows, forming a narrow close spike), Botrychium (sporangia in small 
crested clusters forming a long loose spike), Helminthostachys (spo- 
rangia sessile in two rows on face of spikes which form a compound 
panicle). 

Opltioglossani Linn. Ophioglossaceae. 9 sp. trop and temp. O. 
vulgatum L., adder’s - tongue, is found in Brit. The leaves are 
developed very slowly, one appearing above the soil each year. 
Adventitious buds are formed on the roots and thus the plant multi- 
plies vegetatively. I he sporangiferous spike is usually unbranched, 
except in O. palmatum L. where “instead of a single spike there are 
a number arranged in two rows along the sides of the upper part of 
the petiole and the base of the lamina.” (This sp. and O. pendulum L. 
are epiphytic.) The roots are in a very definite relation to the leaves, 
one appearing at the base of each ; they are commonly unbranched. 

Ophiopogon Ker-Gawd. Liliaceae (viii). 4 sp. Japan, China. The 
mucilaginous tubers of O. japonicus Ker-Gawl. are edible. [Hsemo- 
doraceae Benth. -Hooker.] 

OpMorrliiza Linn. Rubiaceae (i. 2). 50 sp. trop. As., Indo-mal. 

OpMortLB Gaertn. f. Gramineae (11). 4 sp. trop. Included in Rott- 

boellia in Nat, Pjl. 

Ophrys Linn. Orchidaceae (3). 30 sp. Kur., W. As., N. Afr. 

(O. aptfera Huds., bee-orchis, O. aranifera Huds., spider-orchis, 
O, musci/era Huds., fly-orchis, in Brit.). Terrestrial herbs with the 
habit and floral characters of Orchis. apifera is one of the few 
self- fertilising orchids. If the pollinia are not removed by insects (as 
in Orchis) they drop out of the anther and dangle on their long 
caudicles in front of the stigma, against which they get blown or 
knocked (.see Darwin). 

OplismenuB Beauv. Gramineae (v). 5 sp. trop. and subtrop. 

Opopanax Koch. Urabelliferae (7). 2 sp. Medit. Gum opopanax is 

obtained from incisions in the roots. It is used in perfumery. 

Opimtia Tourn. ex Mill. Cactaceae (ii). 200 sp. Am. Fleshy 

stemmed plants, usually with small fleshy leaves, which drop off very 
early (see or ler). In O. subulaia Engelm. the leaves are large and do 
a good deal of assimilation. Some, €,g, O, Stapeliae DC., have mam- 
milla-like cushions ; O, brasiliensis Haw. has the main .stem cylindrical 
and the lateral ones flat ; most sp. have all the stems flattened, e.g. 
O, vulgaris Mill, (prickly pear), O, Ftcusdndica Mill. (Indian fig), &c. 
(see Goebel’s PflanzenbioL Sck. i. p. 73 seq.). The leaves of the 
lateral shoots usually form groups of thorns, but in O. diademaia 
Lem. are ribbon-like and scaly. Many are vegetatively propagated 
by the detachment of branches, e,g, O. fragilis Haw., w^ich rarely 
flowers at all. The fruits of prickly pear &c. are edible ; some are 
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used for hedge-making, others as food for cochineal-insects (see 
Nopalea). [For 0 . coccinellifera Steud. see Nopalea.] 

Opnntlales. The 20th cohort of Archichlamydeae (p. 139). 

Orcbidaceae. Monocotyledons (Microspermae). Over 400 gen. with 
5000 sp. cosmop , abundant in trop., rare in arctic regions. They 
agree in some general features of habit, &c., they are all perennial 
herbs, but differ widely in detail, owing to the diversity of conditions 
in which they exist — land-plants, epiphytes, saprophytes, &c. Within 
the tropics they form an important feature of the vegetation, living 
chiefly as epiphytes (p. 184). Most of the temperate forms are 
terrestrial. 

The plant as a whole n^^y be built up in one of three ways. 
It may be (i) a monopodium, the main axis growing steadily 
on, year after year, and bearing the firs, on lateral branches ; (2) an 
acranthotis sympodium, the main axis being composed of annual por- 
tions of successive axes, each of which begins with scale leaves and 
ends in an infl. ; (3) a plmranihoits sympodium, where the infls. are 
borne on lateral axes, the shoot which for the current year continues 
the main axis, simply stopping short at the end of its growing period, 
and not ending in an infl. [see p. 35]. These three types of construc- 
tion are used m the classification of the order (see below). 

The saprophytic orchids are but few ; they have no green leaves ; 
below the soil, in the humus, is a fleshy rhizome, with (Neottia) or 
without roots. The rhizome is much branched, and does part or all of 
the work of absorption. Mvcorhiza (p. 23) occurs in most or all. 
The terrestrial forms are all sympodial, and have usually a rhizome ; 
each annual shoot bends up into the leafy shoot of the current year. 
Many being xerophytic, and all perennial, it Ixjcomes a necessity that 
there should be a <^torage reservoir to last over the non-vegetative 
period of the year. In a great many sp. this reservoir takes the form of 
a thickened internode of the stem : in many sp. again, among which 
the Brit, orchids are included, the bud for the next year’s growth, i.c* 
the next part of the sympodium, is laid down at the base of the stem, 
and from it is developed a thick and fle.shy adventitious root, forming 
a large tuber, which lasts over the winter. 

Coming lastly to the epiphytic orchids, which occur in great num- 
bers in the tropics, w^e find a great variety of forms. [See Schimper, 
Die epiphytische Vegetation Antertkas.} They are mostly of sympodial 
structure, but the few monopodial orchids also belong to this group. 
The exceedingly light seeds and the xerophytic habit of many orchids 
fit them to become epiphytes. The roots of the epiphytic forms are 
of some interest. In the first place, to fasten the plant to its support 
there are ‘clinging’ roots, insensitive to gra\ity, but negatively helio- 
tropic. The niche betw^een the plant and its support and the network 
formed by the roots act as reservoirs for humus, and into this project 
‘absorbing’ roots, branches from the others; these are usually, 
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Schimper asserts, negatively geotropic. Finally there are the true 
aerial roots which hang down in long festoons. The outer layers of 
cells (the epidermis and velamen) are dead and perforated, and act as 
a sponge to absorb water trickling down over them. Their internal 
tissue is green (as may be seen on wetting a root) and assimilates. 
During the dry season a great proportion of the orchids drop their 
leaves (though they may flower), and ‘hibernate’ in the condition of 
fleshy pseudobulbs. One pseudobulb, which is a thickened stem- 
internode, is usually formed each year. In this, water and other 
reserves are stored. Those epiphytic orchids which do not form these 
tubers have fleshy leaves which sei*ve the same end. It may be noted 
that the fleshy leaved orchids, e.g. Vanilla, have usually a very feebly 
developed velamen. I.astly in this connection may be mentioned 
some of the monopodial forms which have no green leaves at all, 
assimilating either by the surface of the stem, or by the long dangling 
aerial roots (Polyrrhiza, 5 cc.). 

The infls. are of racemose construction, very often spikes, which 
look like racemes, the long inferior ovary resembling a stalk. The 
flr. is irregular and departs very far from the ordinary Monocotyledon 
type. There are two chief divisions of O., with different flrs., the 
Monandrae and the Diamirae^ with i and 2 sta. respectively ; the 
great majority are monandrous. Perianth in 2 
whorls, epigynous, petaloid. The posterior 
petal is usually larger than the rest, and is 
termed the labellum ; by the twisting {resupma- 
lion) of the ovary through 180° it comes round 
to the anterior side of the fir. and forms a land- 
ing place for insects. In many O. its structure 
is exceedingly complex in connection with the 
pollination -mechanism of the flr. The essential 
organs of the flr. are all comprised in a central 
structure by which the O. can be recognised at 
a glance, viz. the coluiun, which consists in the 
simpler cases of the combined style and sta. (to 
use the old-fashioned expression ; in reality it 
is very probably an outgrowth of the axis, bear- 
ing the anther^ and stigmas at the top). In the 
monandrous forms the column exhibits one anther and two fertile 
stigmas (often ^ confluent), together with a special organ, the rostel- 
luwy which represents the third stigma. The single anther is the 
anterior one of the outer whorl (if we imagine the flr. of O. derived 
from a typical 3-merous flr.); the other two of this whorl are entirely 
absent, and also all those of the inner w'horl, though in some genera, 
e.g. Orchis, the anterior two are represented by staminodes upon the 
sides of the column. The two fertile stigmas are the posterior pair, 
and the third (anterior) is represented by the rostellum (in using the 
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terms anterior and posterior, the resupination is supposed not to have 
occurred). 

The various organs face the labellum, and, if the flr. of a simple 
O., e,g. Orchis, be examined, they can easily be made out. A little 
' above the base may be seen the two stigmas, then above these a pro- 
jecting point, the rostellum, and above this again, and behind it, 
forming the apex of the column, is the anther, which shows two lobes. 
Each of these is occupied by a pollinitim^ or mass of pollen. Under 
the microscope the grains of pollen are seen to be tied together in 
packets by elastic threads ; the threads unite at the base of the 
pollinium and form a cord, the caudicle^ which runs down into, and is 
attached to part of the rostellum. 

The simple construction found in Orchis &:c., as thus described, is 
replaced by much more complex arrangements in many sp. The 
labellum itself may be rendered ver}’ complex, by the addition of 
spurs and other outgrowths ; very often outgrowths of the summit of 
the receptacle take place, displacing some of the organs, thus for 
example in Drymoda and others, the labellum and the sepals on 
^ either side of it are carried forward on an axial protuberance in such 
a way that the sepals appear to spring from the labellum, the axial 
growth {chin) appearing like the basal part of this organ. Some of 
these constructions are very complex. Several are described in con- 
nection with the genera to which they belong, but for details refer- 
ence must be made to Nat. PJl. 

Similarly the column shows great variety in structure, for details 
of which refer as above. One point may be mentioned s}>ecially as of 
importance in classification. In the simple case of Orchis &c., 
described above, the base of the anther loculi is against the rostellum ; 
such cases are called hasitonic ; in others it is the apex that is next the 
rostellum (Oncidium, &c.), and these are acrotonic. 

[Diandrae. So far only monandrous forms have been con- 
sidered. In Cypripedium and its allies the column has 2 anthers, no 
rostellum, and a simple stigma, composed of the 3 carpellary stigmas. 
The two sta. belong to the inner whorl, and the sta. w^hich in 
Monandrae is fertile, is here represented by a large staminode. The 
stigma is not sticky, but the pollen is, and it is not combined into 
pollinia.] 

The ovary is inferior in all O., unilocular with 3 parietal placentae 
(exc. Apostasia), and very numerous ovules, which do not develope 
until fertilisation of the flr. occurs. 

The adaptations of orchid flowers to fertilisation by insects are 
endless, and many very complicated. Reference must be made to text- 
books for the details. No student should omit to read Darwin’s 
Fertilisation of Orchids^ at least the first two and the last chap- 
ters. In it will be found accounts of the mechanism of most of 
the common genera. A few general points only can be mentioned 
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here ; in the description of the individual genera other more detailed 
features are treated. Very few of the order secrete free honey ; in 
most cases the insect has to bite into or drill the tissue for the juice 
therein contained ; this tissue is usually part of the labellum — often a 
spur at the base— or the basal part of the column. The pollinia are 
removed as a rule when the insect is going out of the fir. In most 
cases the insect in entering displaces the rostellum or some portion of 
it, and thereby exposes and comes into contact with a sticky mass 
(due to disorganisation of cells formerly living). This becomes 
cemented to the insect while it is drilling for honey, and as the insect 
goes out again it takes with it the viscid lump, together with the 
pollinia, either merely glued to it, or attached by caudicles. In 
many cases the pollinia are in such a position that when the insect 
enters the next fir. they will touch the stigmas. In others this is not 
so, e.g. Orchis, where the anthers and stigma are far apart on the 
column, and in such cases the pollinia, on getting out of the anther, 
execute a hygroscopic movement which brings them into the proper 
position on the insect’s body to strike the stigmas. Such is the 
general principle of the orchid mechanism, but the variety in detail 
is endless. Many firs, have the most extraordinary devices, e,g, 
Coryanthes, Stanhopea, Vanda, &c. See under individual genera. 

The fruit is a capsule, containing usually a gigantic number of 
exceedingly small and light seeds, which are well suited to wind 
distribution (hence, among other causes, the epiphytic habit of so 
many of the order). It may he noted that, as Darwin has pointed 
out, this production of immense numbers of seeds is an evidence of 
lowness of organisation, and contradicts the impression that would 
otherwise be derived from the floral complications. 

The O. are favourites in horticulture, but Vanilla is the only one 
of economic importance. 

Classtfication and c hi tf genera (after Pfitzer) : — 

A. DIANDRAE (two stamens), 

1 . Apostasiinae : Apostasia. 

2. Cypripedilinae : Cypripedium. 

B, MON AN DR AE (one stamen). 

a. BASITONAE (basitonic, anther not falling off) : 

3. Ophrydinae : Ophrys, Orchis, Habenaria, Disa. 

b. A CEOTONAE (acrotonic, anther usually falling easily) : 
a. Acranthak (acranthous sympodial): 

I. Convolutae (leaves convolute in bud, with no dis- 
tinction between blade and sheath) : 

4. Neottiinae : Vanilla, Epipactis, Neottia. 

II. Articulatae (as I., but -with a joint between blade 
and sheath) : 

5. Thuniinae: Thunia, Trichosma. 

6. Coelogyninae : Coelogyne, Pholidota. 
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7* Collabiinae: Collabium. 

m. Ihiplicatae (leaves folded in bud) : 

8. Liparidinae : Liparis, Corallorhiza. 

9. Polystachyinae : Galeandra. 

" 10, Podochilinae : Podochilus. 

1 1 . Glomerinae : Ceratostylis. 

12. Pleurothallidinae : Masdevallia, Pleurothallis. 

13. Laeliinae : Epidendrum, Cattleya, Laelia. 

14. Sobraliinae: Sobralia. 

j8. Pleurantiiae (pleuranthous sympodial) : 

I. Convolutae (leaves convolute in bud ) : 

15. Phajinae: Phajus, Calanthe. 

16. Cyrtopodiinae : Lissochilus. 

17. Catasetinae: Mormodes, Calasetum. 

1 8. Lycastinae : Lycaste. 

19. Gongorinae: Coryanthes, Stanhopea, Gongora. 

20. Zygopetalinae : Zygopetalum. 

n. Duplicatae (leaves folded in bud) : 

1. Sympodiales (sympodial). 

21. Dendrobiinae : Dendrobium, Eria. 

22. Bolbophyllinae : Drymoda, Boibophyllum. 

23. Thelasinae : Thelasis. 

24. Cymbidiinae: Cymbidium. 

25. Thecostelinae : Thecostele. 

26. Steniinae : Stenia. 

27. Maxillariinae : Maxillaria, Scuticaria. 

28. Oncidiinae: Ada, Odontoglossum, Onddium. 

29. Huntleyinae : Pescatorea. 

2. Monopodiales (monopoclial), 

30. Dichaeinae: Dichaea. 

31. Sarcanthinae : Phalaenopsis, Vanda, Angraecum, Polyrrhiza, 

Aerides. 

[Placed in Microspermae by Benth-Hooker, in Gynandrae by 
Warming]. 

Orchideae (Benth. -Hooker) = Orchidaceae. 

OrcMs (Tourn.) Linn. (incl. Anacamptis Rich., Himantoglossum 
Spreng.). Orchidaceae (3). 70 sp. Eur., temp. As., N. Afr., Am. 

(10 sp. in Britain, of which the most familiar are O. mascula L., the 
early purple orchis, and O, maculata L., the spotted orchis). They 
are sympodial perennials forming one tuber each year (see Orchida- 
ceae for description). The firs, stand in a dense spike and have an 
ingenious mechanism for insect fertilisation. The anther is basitonic 
and well above the stigmas. The rostellum has an outer firm pouch, 
inside which is the viscid substance to which are firmly attached the 
caudicles of the poUinia. An insect entering the fir. probes the spur 
of the labellum and its back comes into contact with the rostellum and 
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depresses the pouch. This causes the viscid substance to adhere to 
the insect The tissue of the spur has to be drilled for honey, and 
while this is being done the cement rapidly sets, so that, as the insect 
leaves the fir., it takes with it the pollinia, standing upright on their 
caudicles. If they remained in this position they would evidently never 
touch the stigmas of another fir., but as soon as the caudicles are 
exposed to air, they contract on the side towards the base of the fir. 
(i.e. towards the insect’s head) and move the pollinia downwards 
from ! to . In this position, when the insect enters another fir., 
they pass under the rostellum and strike the stigmas. [See Dar- 
win’s Orchids for details of the different sp.] 

Oreodoxa Willd. Palmae (iv\ 6). 6 sp. trop. Am. Monoecious; firs, 

in groups of 3, a $ betw^een two i . O. oleracea Mart, is the cabbage 
palm ; the young head of leaves is cut out and eaten. The fruit yields 
an oil, and a form of sago is obtained from the stem (see Metroxylon). 
O. regia H. 13. et K. is the royal palm or Palmiste. 

Oreopanax Dene, et Planch. Araliaceae. 40 sp. trop. Am. 

Orig’anum Touni. ex Linn. Labiatae (vi. ii). 30 sp. Eur., As., 
Medit. O. vulgare L. (marjoram) in Brit., used as a flavouring herb. 
O, Majorana L. yields oil of marjoram by distillation. 

Orlaya Iloffm. - Daucus Toum. 

Omitlxidiiun Salisb. Orchidaceae (77). 20 sp. trop. Am. 

Omitlioceplialus Hook. Orchidaceae (28). 20 sp. trop. Am. 

Omithogalum (Tourn.) Idnn. Liliaceae (v). 70 sp. temp. Old World. 
O. 74 mbeUaium L. (star-of-Bethlehem) in Brit. 

Omltliopus Linn. Leguminosae (ill. 7). 8 sp. Medit., W. As., trop. 

Afr., S. Brazil. O. perpusillus L. in Brit, (bird’s foot). O. sativus 
Brot. (Seradella, Serratella) affords good fodder. 

Ornus Neck.=:Fraxinus Tourn. 

Orobanchaceae. Dicotyledons (Sympet. Tubifiorae). 12 gen. with 125 
sp. chiefly N- temp. Old World; a few Am, and trop. All are para- 
sitic herbs with little or no chlorophyll, attached by suckers formed upon 
their roots to the roots of other plants (the seeds of Orobanche only 
germinate when in contact with a root of a host). For details see 
genera and cf. p. 194. Infl. terminal, a raceme or .spike (exc. Pheli- 
paea, which has a solitary terminal fir.). Fir. ? , zygomorphic. Calyx 
hypogynous, gamosepalous, with 2 — 5 teeth. Corolla (5), imbricate, 
2-lipped. Sia. 4, didynamous, epipetalous; anthers opening longitu- 
dinally. G usually (2), rarely (3), i-loc. Placentae parietal, often 
T-shaped in section or branched. Ovules 00, anatropous. Style i. 
I^oculicidal capsule. Seeds small, wdth minute undifferentiated 
embryo in oily endosperm. Chief genera: Orobanche, Christisonia, 
I^thraea, Phelipaea. Placed in Personales by Benth. -Hooker; 
Warming unites O. to Gesneraceae, with which they have much in 
common. 

Orobanche (Tourn.) Linn. Orobanchaceae. 90 sp. temp, and subtrop,; 
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7 in Blit, (broom-rape). They are parasitic by their roots upon the 
roots of other plants, and have no green tissue of their own (p. 195). 
O. ramosa L. is common on hemp. 0 . major L. ( 0 . elati&r Sutton) 
on Centaurea &c. (in Brit.), O. minor Sutton on Clover. Some are 
confined to one host, e.^. O. Hederae Du by to ivy, others are more 
general in their attacks. 

Orohtui (Toum.) Linn. — Lathyrus Tourn. O, hirsutus L. = Z. hirsutus^ 
O. nigerh^ = L. nigger, O. pratensis Stoker — L. pratensis ; O. sylvatt- 
cus Baumg. {O. vernus L.) = Z. vernus ; O. tuberosus L. = Z. montanus. 

Orontlmn Linn. Araceae (lii). i sp. Atlantic N. Am. 

Oiyza Linn. Gramineae (vi). 6 sp. trop., the most important of 

which is O, saiiva L., the jrice plant, the chief food plant of the 
world. It is an annual about 1—6 feet high. The common rice is 
cultivated in hot steamy lowlands, and the fields are covered with 
water; the mountain form is cultivated up to 6000 feet without irri- 
gation. The grain in the husk is known as paddy. 

Osbeclda Linn. Melastomaceae (i). 50 sp. Old World trop. 

Osmanthus Lour. Oleaceae (i. 3). 10 sp. E. and S. As., Polynes., 

#. N. Am. O. fragrans Lour, (Oka fragrans Thunb. ) is often cultivated 
in hot-houses; it has an edible fruit, and its leaves are used to perfume 
tea. 

Osmonda Linn. Osmundaceae. 6 sp. temp, and trop. O, regalts L., 
the royal fern, is found in Brit. It has a root-stock bearing scale 
leaves below the soil and ordinary leaves above. The stock may 
sometimes be found a foot high, like the stem of a tree fern. The 
fronds are large (i — 10 feet); the lower pinnae are vegetative, the 
upper are reproductive only and form a sort of panicle. They are 
densely covered with sori, which have no indusium and have a pecu- 
liar annulus consisting of a round group of cells at one side of the 
apex. The sporangium dehisces longitudinally. Other sp. have the 
fertile pinnae on the lower part of the leaf, others again have separate 
vegetative and reproductive leaves. 

Osmuiidaceae. Filicineae Leptosporangiatae (Homosporous). 2 gen. 
with 10 sp. trop. and temp. Short-stemmed ferns, with naked sori. 
The sporangia are shortly stalked and have an annulus, consisting of 
a roundish group of cells at one side of the apex ; they open V)y a 
longitudinal fissure. Genera: Osmunda (sori on special pinnae), 
Todea (sori on backs of ordinary pinnae). 

OBteomel68 Lindl. Rosaceae (11. 4). to .sp. Andes, Sandwich Is., &c. 

Osteospenuuin Linn. Compositae (ix). 38 sp. S. Afr. 

Ostrowskia Regel. Cainpanulaceae (i. i). 1 sp. Turkestan. 

Ostrya Mich, ex Linn. Betulaceae. 2 sp. N. temp. Like Carpinus. 
0 . virginica Willd. (lever- wood) furnishes a hard wood. 

Othoxma Linn. Compositae (viii). 80 sp. S. Afr. Xerophytes (p. 178) 
with swollen roots and often fleshy leaves. 

Ouratea Aubl. ^ Gomphia Schreb. 
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Ourlsia Comm, ex Juss. Scrophulariaceae (iii. 10). 19 sp. S. temp. 

Ourouparia^ubl. = Uncaria Schreb. 

Oavlrandra Thou. = Aponogeton Thunb. 

Oxalidaceae. Dicotyledons (Archichl. Geraniales). 7 gen. with 250 
sp. mostly trop. and subtrop. Most are perennial herbs with alt. 
often compound exstip. leaves and large flrs., usually in cymes. Fir. 

5? , regular. K 5, imbricate, persistent; C 5, twisted or imbricate, free 
or slightly unite<l ; A 10, obdiplostemonous (i.e. the outer whorl opp. 
to the petals, the inner to the sepals, and thus the cpls. opp. to the 
petals, instead of to the sepals, as in diplostemonous flrs. with two 
whorls of sta. in proper alternation), united below, with introrse 
anthers; G (5), with free styles, 5-loc., wdth axile placentae; ovules in 
I or 2 row's in each loc., or few*, anatropous, wdth micropyle facing 
upwards and outwards. Fruit a capsule or berry; embryo straight, in 
fleshy endosperm. Chief genera : Oxalis, Biophytum, Averrhoa. 
The order is closely allied to Geraniaceae, to w'hich it is united by 
Benth.- Hooker. The chief difference is in the fruit. Warming places 
it in Gruinales. 

Oxalis Linn. Oxalidaceae. 220 .sp. cosmop. chiefly S. Afr., Am. 
O. Acetosella L. (wood-sorrel) in Brit. It is a small herb wdth mono- 
podial rhizome and ternate leaves, w'hich sleep at night and in cold 
weather, the leaflets bending dowmwards. The flr. i.s protandrous; 
the stalk bends do wm wards and the flr. closes in dull or cold w'eather. 
Cleistogamic flrs. {cf Viola, and .see p. 92) occur, .sometimes, it is 
said, below ground. The fruit is a loculicidal capsule. The seed has 
a fleshy aril springing from the base. When ripe the cells of the 
inner layer.s are extremely turgid, and a small disturbance causes the 
aril to turn inside out, as one might turn a glove-finger, from U to 
fj. This is done instantaneously and the seed is shot off to some 
distance. 

Many sp. have bulbous or tuberous stems. Some, e.g. O, bupleuri- 
folia A. St. Hil. have phyllodes in place of the ordinary leaves (cf. 
Acacia). The flrs. are solitary or in cymose infls. Many sp. exhibit 
trimorphic heterostyled flrs. (see Darwin Forms of Flrsi)\ there are 
three stock.s of plants, one bearing flrs. with long styles, and mid- and 
short-length sta., the others with mid or short styles and correspond- 
ingly long and .short or long and mid sta. (cf. Lythrum). Some sp. 
produce axillary bulbils : others reproduce vegetatively by under- 
ground offshoots. [See Hildebrand’s Lcbcnsvcrhiiitnisse d, 0.~arten^ 
Jena, 1884.] The tubers of O. Deppei Lodd. (S. Am., Mex.), and 
othei-s, are used as food. 

Oxera Labill. Verbenaceae (iv). 12 sp. New Caled. 

Oxybapbiis L’H^ril. Nyctaginaceae. 12 sp. W. Am., Himal. United 
to Mirabilis in Nat, Pfl. 

Oxycoccua Tourn. ex Adans, =Vaccinium Linn. O, palustris Pers. = 
V, Oxycoccus, 

w. 11. 19 
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Oxygrapliis Bunge. Ranunculaceae {3). 9 sp. N. temp. 

OxyXoliiuin Andr. (Callistachys Vent.). Leguminosae 2). 27 sp. 

Austr. 

Oxymitra Hook. f. et Thoms. Anonaceae (4). 50 sp. Old World trop. 

Osypetalum R. Br. Asclepiadaceae (ii. 2). 80 sp. Brazil, Mexico, 

W, Indies. 

Oxyxia Hill. Polygonaceae (i. 2). O. digyna Hill, the only sp., in 
N. Arctic and subarctic regions (in Brit, an alpine plant). Like 
Rumex, but dimerous, and with ‘dedoublement’ of the outer sta. 

Oxytropis DC. Leguminosae (iii. 6). 150 sp. N. temp. ; 2 in Brit. 

Pacliira, Aubl. Bombacaceae. 4 sp. trop. Am. United to Bombax in 
Nat, Pfi, 

Pacliyrliizus Rich. Leguminosae (iii. 10). 2 sp. trop. Am., As., 

largely cultivated for the edible tuberous root (Yam-bean). 

Pach3rsandra Michx. Buxaceae. 2 sp. Japan, Alleghanies (cf, Epigaea). 

Padus Linn. = Prunus Toum. 

Paederota Linn. Scrophulariaceae (iii. 10). 2 sp. Mts. of Eur. 

(p- 159)- 

Paeonla (Tourn.) Linn. Ranunculaceae (i). 15 sp. Eur., As., west 

N. Am. P, officinalis L. is the common Paeony, noteworthy for its 
tuberous roots, large flrs. with great secretion of honey, slight cohesion 
of cpls., and follicle with red seeds. The protogynous flrs. clo.se at 
night. 

Paepalanthus Mart. Eriocaulaceae. 215 sp. S. Am., i N. Am., 
I S. Afr. 

Palafoxia Lag. Compositae (vi). 7 sp. U.S. 

Palaqtdum Blanco {Dichopsis Thw.). Sapotaceae (i). 50 sp. Indo- 

mal. P, Gutta Burck was formerly the chief source of gutta-percha, 
but it Ls now quite extinct except in cultivation, and the commercial 
article is obtained from other sp. and from Payena Leeriis &c. The 
trees are cut down or ringed and the milky latex coagulates, forming 
gutta percha (cf. caoutchouc). 

Palava Juss. {Palaua Cav.). Malvaceae (l). 3 sp. Chili, Peru. 

Palioourea Aubl. Kubiaceae (11. 15). 100 sp. trop. Am. 

Palisota Rchb. Comraelinaceae. 8 sp. trop. W. Afr. 

PaUurus Toum. ex Mill. Rliamnaceae. 2 sp.,one, P. aculeatus Lam. 
(Christ’s thorn, cf. Zizyphus), S. Eur. to China, the other, P, ramo- 
sissimus Poir. in China and Japan. The former has stipiilar thorns, 
one strsught, the other recurved; the latter has both thorns straight. 
The fiaiit has a horizontal wing, developed at the base of the style 
after fertilisation. 

Palmae. Monocotyledons (Principes). 128 gen. with 1100 sp. trop. 
and subtrop. ; most of the genera are well localised in the various 
floral regions, the chief exceptions being Cocos nuciferar Elaeis gui- 
neensis and Raphia vinifera. The palms fomi a characteristic feature 
of the vegetation of the tropics (pp. 165, 199). The vegetative habit 
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is familiar — a crowjj of leaves at the end of an unbranched stetb 
(Hyphaene. is branched). The stem exhibits various forms; some 
palms, e.g. Nipa, Phytelephas, have a short stock bearing ‘radical’ 
leaves; some, eg. Geonoma, Calamus, Desmoncus, have a thin reed- 
like stem with long internodes (the two lattir genera are climbers) ; 
others again have a tall stem with a crown of leaves at the top. The 
stem is often covered with the remains of old leaf-sheaths, or is 
thorny. Its height reaches 150 feet in some sp., and it grows slowly 
in thickness, by a method which requires investigation. At the base 
the stem is usually conically thickened or else provided with buttress 
roots ; this gives the necessary mechanical rigidity and is a con- 
sequence of the fact that the stem does not curve in a gale but bends 
from the base, from a position like | to one like /. The stems of 
Cocos and other palms are curved instead of straight; the meaning of 
this is unknown. 

The leaf is very characteristic ; the only closely similar leaf is that 
of Carludovica, though those of Cycads and some tree ferns have a 
superficial likeness to jialm-leaves. Some genera have palmate (fan) 
leaves, some pinnate (feather) leaves, but this structure arises by a 
development unlike that which gives rise to these forms in Dicoty- 
ledons and more like that which occurs in Araceae (see Nat, 

The leaf is usually very large, and at the base of the petiole is a 
sheath, which makes a firmer attachment to the stem than a mere 
articulation. The sheath contains many bundles of fibres, which 
remain after the decay of the softer tissues. The pinnae are folded 
where they meet the main stalk of the leaf, sometimes upwards 
{induplicate , V in section), sometimes downwards (rediipluate.^ /\ in 
section) ; these characters are important in classification. The leaf 
emerges from the bud in an almost vertical line and thus, placing its 
apex to the sky, escapes excessive radiation and transpiration. The 
palms are pronounced sun-plants (p. 152), and show xerophytic cha- 
racters in their leaves. The leaf-surface is glossy with a thick cuticle, 
and is rarely arranged perpendicularly to the incident rays. Often 
the leaf is corrugated, or placed at an angle by the twisting of the 
stalk or by the upward slope of the stalk; sometimes the leaflets slope 
upuards, and so on. 

The infl. is usually very large and much branched. In Corypha 
and others it ii> terminal, its production being a mark of the end of 
the life of the plant (cf. Agave), but usually it is axillary ; sometimes 
the infls. are in the axils of the current leaves, sometimes lower on 
the stem. The branching is racemose and tlie firs, are often em- 
bedded in the axis, so that the whole is often termed a spadix. It is 
enclosed in a spat he of several leaves and emerges from it when the 
firs, are ready to open. Some Palms are dioecious, some monoecious, 
in the latter case often with the firs, in groups (small diebasia) of 3, 
one ? between two <? . 


19 — 2 
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The fir. has usually the formula P3 + 3» A 3 + 3, G3 or (3). 
The perianth has both whorls alike and varies in texture. The cpls. 
when united may form a i-loc. or 3-I0C. ovary, with 3 or sometimes i, 
anatropous ovules (rarely semi-anatropous, or orthotropous). The pol- 
lination-methods of the Palms want investigation ; some, e.g. Cocos, 
axe wind-pollinated, others are doubtless entomophilous. 

The fruit is a berry or drupe; in the latter case the endocarp 
is usually united to the seed. The fruit in Lepidocaryinac is covered 
with dry woody scales. The seed has a large endosperm ; in date, 
vegetable ivory &c. it is very hard, the non-nitrogenous storage- 
material taking the form of cellulose, which is deposited upon the 
cell walls. In germination 'the cotyledon lengthens and pushes out 
the radicle, and then the plumule grows out of the sheathing cotyledon 
(see Nat. PJl.). 

Economically, the P. are very important, furnishing many of the 
necessaries of life in the tropics &c. Many have edible fruit or seed, 
e.g. date (Phoenix) and coco-nut (Cocos) ; the stems contain much 
starch as reserve food, especially in those sp. which save up for a great 
terminal infl., Metroxylon (sago), Caryota, &:c.\ the rush of sap 
to the infl., especially in the cases just mentioned, is great ; and by 
tapping the stem great quantities of sugar-containing fluid may be 
obtained and utilised, either directly as a source of sugar or indirectly 
to make intoxicating drinks by fermentation. The bud of leaves at 
the top of the stem is often used as cabbage. The stems are used in 
building, but do not yield plank-timber; the leaves are used in 
thatching and basket-making, and for hats, mats, ike. ; the fibres 
of the leaf-sheaths are used for ropes &c. ; other P. furnish oil 
{e.g. Elaeis, Cocos), wax (Copernicia), vegetable ivory (Phytelepbas, 
&c.), betel-nuts (Areca), &c. 

Classification and chief genera (after Drude) : 

A. Perianth 6 -partite, enclosing the fruit after fertilisation. 

I. CORYPHINAE (spadix loosely branched, often a prolix 

panicle ; flrs. single or in long rows flow'ering from above ; 
cpls. 3, or loosely united, separating after fertilisation ; 
berry; fan or feather leaves, induplicate): 

1 . Phoeniceae : Phoenix. 

2. Sabaleae : Chamaerops, Rhapis, Corypha, Livistona, 

SabaJ, Copernicia. 

II. BORASR/NAE (spadix simple or little branched with 

thick cylindrical twigs; flrs. markedly diclinous dimorphic, 
invested with bracts, the in \ — co cincinni in grooves 
of the twigs ; cpls. (3), fully united, producing a one-seeded 
drupe ; fan leaves, induplicate) : 

3. Borasseae: Borassus, i.odoicea. 

III. LEPIDOCARYINAE (spadix branched once or more in 
a 2-ranked arrangement; flrs. in cincinni or 2-ranked 
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spikes with bracts and bracteoles round them; cpls. (5), 
fast united, covered with scales; fruit i -seeded, covered 
with hard scales ; feather or fan leaves, reduplicate) : 

4. Mauritieae: Mauritia. 

5. Metroxyleae: Raphia, Metroxylon, Calamus. 

IV. CEROXYLLNAE (spadix simple or one or several times 

branched ; firs, diclinous, usually dimorphic ; when dioe- 
cious, solitary with rudimentary bracts, when monoecious 
usually in cymes of 3 firs., 2 being S and i ? , or rarely 
oc c? and I at the end of the row being % ; cpls- (3), 3- 2- 
i-loc. : fruit smooth, not scaly; feather leaves) : 

6. Arecineac: Caryota, Arenga, I^opoldinia, Iriartea, Cero- 

xylon, Chamaedorea, Oreodoxa, h>uterpe, Areca. 

7. Cocot Elaeis, Attalea, Cocos, Bactris, Desmoncus. 

B. Perianth rudimentary in or 9 . Fruits in dense heads. 

V. PHYTELEPHANTINAE: Phytelephas, Nipa (only 

genera). 

[Placed in Calycinae by Benth.-Hooker, in Spadiciflorae by 
Warming.] 

For further details of P. see Nat. PJt., Haberlandt’s TropmreisCi 
pp. 62 seq., Seemann’s History of the Palms y and Treas. of Bot. 

Panax Linn, (inch Chcirodendron Nutt., N'othopanax Seem.). Ara- 
liaceae. 30 sp. As., Afr., Polynes., Austr., N.Z. 

Pancratinm Dill, ex Linn. Amaryllidaceae ( i ). 1 2 sp. Medit., trop. As. 

Pandanaceae. Monocotyledons (Pandanales). 2 gen. with 80 sp., 
characteristic plants of the Old World tropics (p. 203). They are 
mostly .sea-coast or marsh plants wdth tall stems supported upon 
flying-buttress roots, and frequently branched ; some are climbers. 
The aerial roots have marked root-caps of membranous texture. The 
leaves are in 3-raiikecl phyllotaxy, but the stem is usually twisted so 
that the leaves form well-marked spirals (w'hence the name screw- 
pine). The leaf is parallel -veined, long and narrow, with an open 
sheath and usually thorny margin ; it is generally sharply bent down- 
wards at the middle, and is corrugated like a palm leaf. The infl. is 
usually a racemose spadix with neither bracts nor bracteoles, and it is 
difficult to make out the individual firs. Tfie c? flrs. in sp. of Frey- 
cinetia have a rudimentary g>’noeceum, in the rest of the order they have 
not. The floral axis bears a number of sta., arranged in a raceme- or 
umbeMike manner upon it. The gyncecium in the ? flr. consists of 
00 cpls. in a ring, i -loc. in Freycinetia, multi-loc. in Pandanus, the union 
, being more or less complete, or it maybe reduced, even to i cpl., or to 
a row of cpls. arranged transversely. Stigmas sessile. Ovules ana- 
tropous. Fruit a berry in Freycinetia, a multiloc. drupe in Pandanus* 
Both genera yield useful products. Getiera : Freycinetia, Pandanus. 
Placed in Nudiflorae by Benth.-Hooker, in Spadiciflorae by Warming. 

Faudaxialea. The ist cohort of Monocotyledons (p. 134). 
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Pandazieae (Benth.-Hooker) = Pandanaceae. 

Pandaiius Ramph. ex Linn. f. Pandanaceae. 50 sp. trop. As. and Afr. 
(the screw-pines). Trees with flying-buttress roots. The flrs. are in 
large heads, enclosed in spathes. The <? consists of 00 sta., arranged 
in various w'ays upon the axis, the ? of i — 00 cpls., free or united. 
JEach gives a drupe containing as many seeds as there were cpls. 
Seeds albuminous. The pericarp is rich in fibres. The fruits of 
some sp. are cooked and eaten ; the leaves are used for weaving. 

Fanidun Linn. Gramineae (v). 300 sp. trop. and warm temp. The 

spikelets are i- or 2-flowered. P, miltaceufii L. is the Indian millet, 
P, frtimentaceum Roxb. the Samoa millet, both important cereals. 
P. maximum (Guinea grass) and others are important fodder plants. 

Many of these are distributed by the animals feeding upon them, for the 
joints of the stem wdll grow after passing through the alimentary canal, 

Papaver Toum. ex Linn. Papaveraceae (11). 40 sp. Eur., As., 

S. Afr,, Austr. P, Rhocas L. and 3 others (poppy) in Brit. The 
flrs. nod in bud, not by their own weight, but by more rapid growth 
of one side of the stalk. The ovary is crowned by a sessile rayed 
stigma, each lobe of which stands over a placenta instead of as usual 
over a midrib. This is commonly explained by supposing each actual 
ray of the stigma to be formed of one half of each of two adjacent 
stigmas. The flr. of most sp. contains no honey, and is homogamous ; 
both cross- and self-pollination usually occur with insect visits. The 
fruit is a round capsule, opening by pores under the eaves of the roof 
formed by the dry stigmas, so that the seeds are well protected from 
rain and can only escape when the capsule is shaken by strong winds 
or other agencies. P. somniferum L. is the opium poppy ; the drug is 
obtained by cutting notches in the half ripened capsules, from which 
the latex exudes and hardens. The seeds of this and other sp. yield 
an oil on pressure. 

Papaveraceae. Dicotyledons (Archichl. Rhoeadales). 28 gen. \rith 210 

sp., chiefly N. temp. Most are herbs 
with alt. leaves, and buh-orders 1. and 
II. contain latex. Corydalis and Fu- 
maria are climbers, Bocconia a small 
shrub. The flrs. are solitary or in 
racemes, or in dichasia with cincin- 
nai tendency, regular or irregular, ^ , 
hypogynous (exc. Eschscholtzia). K 2 
(united in Eschscholtzia), caducous ; 
C 2 + 2, rolled or cmmpled in bud 
(see H)rpecomn); A 4 or 00 or 2 (see 
sub-orders) ; in the la,st case each sta. 
branches into 3 parts (see fig,), the 
centre one beaming an entire anther, 
the lateral ones each half an anther; 
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G (2 — 8), i-loc. with parietal placentae, which in Papaver, &c. project 
into the loc. Ovules generally 00, anatropous or slightly campylotro- 
pous. Fruit a septicidal capsule, or one opening by pores, or a nut; 
seeds with oily endosperm, and small embryo. The firs, are mostly 
large and conspicuous, but many contain no honey and are visited 
by pollen-seeking insects ; they are often protandrous. Those ofusub- 
order III. are irregular, and adapted to bees in a way somewhat like 
that found in Leguminosae. The order is of little economic value ; 
see Papaver. 

Classification and chief genera : 

I. HVPECOIDEAE (petals without spur; sta. 4; cpls. 2) : 
Hypecoum. 

11 . PAPAVEKOIDEAE (as I., but sta. x ; cpls. 2—00): 
Eschscholtzia, Chelidonium, Glaucium, Papaver. 

III. FUMARIOl DEAE (petals with spur ; sta. 2, each branched 
into 3): Dicentra, Corydalis, Fumaria. 

Many authors, e.g. Warming, split off 111 . as a separate order, 
Fuinariaceae. Benth. -Hooker place P. in Parietales; Warming places 
it in Rhoeadinae. 

Papayaceae (Warming) = Caricaceae. 

Pappea Eckl. et Zeyh. Sapindaceae (i). 2 sp. trop. and S. Afr. 

P» capmsis E. et Z. is the ‘Wilde Preurae’ of S. Afr., with an edible 
fruit; oil is obtained from the seeds, and the timber is useful. 

Papyrus Willd. =:Cyperus Mich. antiquomm Willd. = 6'. Papyrus, 

Paracaryum Boiss. Boraginaceae (iv. i). 35 sp. Medit. Orient. 

Paradisia Mazzuc. Liliaceae (iii). i sp. Mts. of Eur. (p. 159). 
P, Lihctstrum Bertol. I'he fir. is adapt e<i to nocturnal moths. 

Paramiguya Wight, Rutaceae (x). 6 .sp. Indo-mal. 

Parietales. The i9ih cohort (Engler) of Archichlamydeae (p, 138). 
The 2nd cohort (Benth. -Hooker) of Polypetalae (p. 141). 

Parietarla (Tourn.) Linn. Urticaceae. 7 sp. temp. {P, officinalis 
L., pellilory, in Brit,). The firs, are mostly ^ (unlike most of the 
order), and stand in little cymes in the leaf axils. According to 
Eichler the first fir. is $ , the bulk of the cyme 5 , and the last firs. <? . 
The $ firs, are exceedingly protogynous, the style protruding from the 
bud ; the sta. develope later, exploding w'hen ripe like those of the 
nettle, but by this time the stigma is incapable of fertilisation, and 
usually the style has dropped off altogether, so that at fust glance the 
fir. looks as if it were mtde. 

PariB (Rupp.) Linn. Liliaceae (vii). 6 sp, temp., Old World. P, 
quadrifolta L. (herb- Paris) in B*-it. There is a monopodia! rhizome 
and an aerial stem with a whorl of 4 or more net-veined leaves ; the 
aerial stems are formed, not annually, but at irregular periods. Peri- 
antli 4- (or more) merous, as w’ell as the other whorls; in herb- Paris 
the sepals alternate with the foliage-leaves. The firs, of this sp. are 
very protogynous, and their colours and scent attract flies. 
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Farkia R. Br. Leguminosae (i. 6). 19 sp. trop. The firs, are in 

heads, of which either the upper or lower firs, are male or neuter. 

Famassia (Toum.) Linn. Saxifragaceae (i). 19 sp. N. temp., chiefly 

in mountain bogs; i in Brit. — /*. palustris L. (grass of Parnassus). 
The floral axis is hollowed out and united to the base of the ovary. 
^^5 ; C 5 ; A 5, and alternating with them 5 staminodes ; G (4) or 
half-inferior, i-loc., with large projecting parietal placentae. The 
flr. is protandrous, the anthers in turn dehiscing just above the pistil 
and then moving outwards. The staminodes are opposite to the 
petals. Each has a solid nectar-secreting base, and ends above in 
a candelabra-like structure, each twig of which is terminated by a 
yellow knob, glistening in the sun and looking like a drop of honey. 
Flies are deceived by this appearance, and have been seen licking 
the knobs. [See Eichler’s Blutheitdiag.'\ 

Farochetus Buch.-Hara. Leguminosae (iii. 4). 1 sp. Mts. of trop. 

As. and Afr. It has cleistogamic and open firs. 

Faronychia (Toum.) Linn. Caryophyllaceae (11.4). 40 sp. temp, and 

sub-trop. The small axillary flrs. are concealed by the stipules. In 
P, Kapela A. Kern, the head of fruits breaks off as a whole and is 
rolled about by the wind. 

FaronycMaceae. See Caryophyllaceae (ii. 4). 

Farrotla C. A. Mey. Hamamelidaceae. j sp. Persia, P. persica C. A. 
Mey. Firs. ^ , apetalous. 

Farsonsia R. Br. Apocynaceae (11. 5). 10 sp. Malaya, Austr., 

Polynes., N.Z. 

Farthenium Linn. Compositae (v). 9 sp. N. Am., W. Ind. 

Fasania Oerst. =Quercus Tourn. 

Faspalum Linn. Gramineae (v). 160 sp. trop., also in temp. Am., 

w'here they form a large proportion of the pasture of the Campos, 
Pampas, &c. Good fodder grasses. 

Fasseriiia Linn. Thymelaeaceae. 4 sp. Cape Colony. 

Fassiflora Linn. (excl. Tacsoma Juhs,). Passifloraceae. -250 sp. chiefly 
Am. ; a few in As. and Austr., i in Madag. They are climbing 
plants with axillary tendrils. Some sp. have curious bilobed leaves 
(crescentic or swallow-tailed in shaj^e), the centre lobe not developing. 
At the base of the leaf-stalk there are usually extra-floral nectaries. 
The flrs. spring from the same leaf-axils as the tendrils, solitary or in 
small cymes; the bract is usually ‘adnate' to the peduncle. The 
receptacle is hollowed into a cup, bearing on its margin 5 sepals, 
5 petals, and a number of efiigurations of the axis — thread-like peta- 
loid bodies, forming a dense mass (the corona) round the central 
androphore, at whose apex is borne the ovary. Five sta. spring from 
the androphore at the base of the ovary, and are bent downwards at 
first; afterwards the styles bend down also. Honey is secreted at 
the base of the androphore. The fruit is a berry; the seed is 
enveloped in a fleshy aril. Many passion-flowers are cultivated as 
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ornamental plants. Several have edible fruit, e.g. P. quadrangulaHs 
L., the Granadilla (trop. Am.), P, maliformis L., the sweet calabash 
(W. Ind.), P. laurifolia L., the w’ater-lemon, &c. 

Paesifloraceae. Dicotyledons (Archichl. Parietales). 18 gen. with 280 
sp. trop. and warm temp. Shrubs and herbs, mostly climbers with 
axillary tendrils, and with alt. stip. leaves. Firs. 5 or unisexual, 
regular. Receptacle of various shapes, often hollowed and frequently 
with a central andro- or gyno-phore; it is usually terminated by out- 
growths, often of petaloid or staminodial appearance, forming the 
corona. K 3 — 5; C 3 — 5 or o; A 3 — 5; G (3), i-loc. with parietal 
placentae and several or 00 anatropous ovules; .style i, simple or 
branched, or 3 — 5 separate styles. Capsule or berry. Seed with fleshy 
aril and endosperm. Chief genera: Modecca, Passiflora. Benth.- 
Hooker include Caricaceae and Malesherbiaceae in P. and place the 
order in Passiflorales ; Warming excludes Caricaceae and places P. in 
Passiflorinae. 

Passifiorales (Benth. -Hooker). The 13th cohort of Polypetalae (p. 

Passlfiorinae (Warming). The 21st cohort of Choripetalae (p. 146). 

Pastinaca Linn. = Peucedanum Toum. P. sativa \^. — Peuced. sativum. 

Patagonium Schrank = Adesmia DC. 

Patxinia J uss. Valerianaceae. 13 sp. E. As. 

PauUlnia Linn. Sapindaceae fi). 120 sp. trop. and sub-trop. Am., 
I in Madag. and Afr. Lianes with w^atch-spring tendrils (p. 177). 
Fruit a capsule, often winged. 

Paulo-wllhelmia Hochst. Acanthaceae (iv. A). The seeds of somesp. 
have curious toothed scales, which spread out when wetted and thus 
anchor the seed (cf. Linum). 

Paulownia Sieb. et Zucc. Scrophulariaceae (ii. 6). i sp. Japan, 
P. impcrialis Sieb. et Zucc., the only tree in this order. Often growm 
in parks. 

Pavetta Linn. Rubiaceae (ii. 14). 70 sp. Old World trop. 

Pavla Boerh. = Aesculus Linn. 

Pavonia Cav. Malvaceae (m). 70 sp, trop. and sub-trop. There are 

5 cpIs. and 10 styles, 5 of these corresponding to cpls. which abort in 
development. The cpls. are hooked in fruit. 

Pavonia Ruiz et Pav. = Laurelia Juss. 

Payena A. DC. Sapotaceae (i). 16 sp. Malaya. P. Leerii Kurz 

yields a good gutta percha (see Palaquium), known as Gutta Sundek. 

Pectls Linn. Compositae (vi). 50 sp. Arizona to Brazil. 

Podaliaoeae. Dicotyledons (Sympet. Tubiflorae). 14 gen. with 45 sp. 
trop. and S. Afr., Madag., Indo-mal., mostly shore and desert plants. 
Herbs or rarely shrubs with opp. leaves and glandular hairs. Firs, 
solitary or in cymes (usually 3-flowered), with glands (metamorphosed 
firs.) at the base of the stalks, 9 , zygomorphic. ^ (5) ; C (5) ; A 4, 
didynamous, with a posterior staminode ; G (2) [G in Trapella], with 
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long style and 2 stigmas, 2 — 4-loc. or apparently i-loc., often with 
false septa; ovules i — 00 per loc., on axile placentae. Capsule or 
nut, often with hooks. Embryo straight; endosperm thin. Sesame 
is economically important. Chief genera: Pedalium, Sesamum, 
Harpagophytum. Benth. -Hooker and Warming unite Martyniaceae 
to P., placing it in Personates and Personatae respectively. The 
chief distinctions from M. lie in the placentation, the fruit, calyx, and 
glandular hairs. 

Pedallneae (Benth.- Hook er) = Pedaliaceae. 

Piwtalliim Royen ex Linn. Pedaliaceae. i sp. trop. Afr. and As. 

Pedlcellarla Schrank = Gynandropsis DC. 

Pediculatls (Tourn.) Linn. Scrophulariaceae (ill. 12), 250 sp. N. 

Hemisph. and S. Am., especially on Mts. ; 2 in Brit., P. palusiris L. 
and P, sylvattca L. (louse-wort), in marshes and moist places. Semi- 
parasites with loose-pollen firs., fertilised by humble-bees ike. In a 
few places in the Arctic regions, P. extends beyond the limit of humble- 
bees (Bombus) and the fir. has a shorter tube, adapting it to flies. 

Pedilanthus Neck. Euphorbiaceae (A. 11. 8). 15 sp. trop. Am. 

^Peganom Linn. Zygophyllaceae. 4 sp. Medit., As., N. Am. The 
seeds of P. Harmala L. yield turkey-red. [Rutaceae, B. & H.] 

Peireskia Steud. = Pereskia Plum. 

Pelargonium L’Herit, Geraniaceae. 175 sp., chiefly S. Afr., a few 
Medit., Austr. Many varieties are cultivated as ornamental plants, 
of which one is the so-called Geranium of greenhouses, See. In many 
sp. the base of the stem is tuberous. An oil, used as a substitute for 
attar of roses, is distilled in Algeria from P. adoralisstmum Ait. 

Pellaea Link. Polypodiaceae. 45 sp. trop. and subtrop. 

PelHonia Gaudich. Urticaceae. 15 sp. trop. As., Polynes. Like 
Urtica. P. umbellata Wedd. has the bracts of the firs, united to 
form an involucre. 

Penaea Linn. Penaeaceae. 10 sp. Cape Colony. 

Penaeaceae. Dicotyledons (Archichl. Thymelaeales). 5 gen. with 22 sp. 
S.W. Cape Col. Shrubby xerophytes of ericoid habit, with opposite 
evergreen leaves. Flowers axillary, solitary or in pairs, the bracts 
often coloured. Fir. 5 , regular, 4-roerous. Receptacle hollow, 
tubular. No petals. Ovary 4-I0C, ; style simple. Ovules 2 in each 
loc., anatropous. Capsule. No endosperm. Chief genera: 
Sarcocolla. Placed in Daphnales by Benth. -Hooker. 

PeimlBetam Rich. Gramineae (v). 40 sp. trop. and subtrop Afr., S. 
Eur., As., Am. Involucre as in Cenchrus. P. typhoideum Rich., the 
pearl millet, is an important cereal in India. 

P6nta4e8iiia Sabine. Guttiferae (vi). i sp., P. hutyracea Sabine, the 
tallow or butter tree, in Sierra Leone. The fruit yields a greasy juice 
used as butter. 

Peutaptexyglum Klotzsch. Ericaceae (in. 8). 5 sp. E. Himal. to 
Khasia. Fruit a five-winged berry. 
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Feiitas Benth. Rubiaceae (i. a). 10 sp. trop. and subtrop. Afr., 

Madag, 

Pentstemon Mitch. Scrophulariaceae (ii. 6). 80 sp. N. Am., E. As. 

Several sp. are cultivated. The posterior sta. is represented by a 
large staminode which is bent doAvn and lies upon the lower side of 
the corolla, out of the way of insect-visitors (cf. Scrophularia). 

Peperomia Ruizet Pav. Piperaceae. 400 spec, trop., esp. Am. Many 
are epiphytes with creeping stems, adventitious roots and fleshy leaves 
(water- tissue under the upper epidermis, see pp. 182, 186). Firs. 
5 , with 2 sta., arranged in terminal spikes, which may, as in Piper, give 
rise to a sympodium. 

Peplls Linn. Lythraceae. 3 sp. wet places, N. temp. /*. Portula L. 
occurs in Brit. It is a little annual herb, very like Montia fontana 
with minute hexamerous flrs. Seif-fertilisation occurs by the bend- 
ing inwards of the sta. over the stigma. '^The fruit is bilocular (the 
partition does not come up to the very apex) with many seeds, but 
indehiscent. When submerged the plant has a more etiolated structure 
and Ijecomes perennial. 

Pereakia Plum, ex Linn. Cactaceae (iii). 13 sp. trop. Am., W. Ind. 
Leafy plants (see order). Some, c.g. P. aculcata Mill., climb like 
Rubus with recurved thorns. 

Perezia Lag. Compjositae (xii). 70 sp. Texas to Patagonia. 

Perilla Linn. Labiatae(vi. ii). 2 sp. £. Ind., China. 

Peillomia H. B. et K. Labiatae (vi. 2). 8 sp. Andes. 

Perlploca Tourn. ex Linn. Asclepiadaceae (i. i). i2sp. As., Afr., 
S. Eur. 

Peristerta Hook. Orchidaceae (19). 5 sp. Cent. Am. Epiphytic. 

P, data Hook, (‘el .sjurito santo,’ .so called by the natives of Panama 
because of its resemblance to a dove) is best known. Its mechanism 
requires investigation. 

Pemettya Gaudich, Ericaceae (ir. 5). 26 sp., one Tasmania and 

N. Z., the re&t S. Am. and Mexico. 

Persea Plum, ex Linn. Lauraceae (i). 10 sp. trop. Am. The fruit of 

P, gratissima Gaertn. f., and other sp., is eaten under the name 
Avocada or alligator pear. 

Persicaria (Tourn.) Linn. = Polygonum Tourn. 

Personales (Beiuh.- Hooker). The 9th cohort of Gamopetalae (p. 144). 

Personatae (Warming). The fth cohort of Sympetalae (p. 146). 

Fersoonia Sm. Proteaceae (i). 60 sp. Austr., N, Z. 

Fescatorea Rchb. f. = Zygopetalum Hook. 

Petalostemon Michx. {Kuhnistera Lam.) Leguminosae (in. 6). 
20 sp. N. Am. 

Petaaites (Tourn.) Linn. Compositae (viir). 14 sp, N. temp. P, 
offidftalis Moench, the butter-bur, is common in Brit, on the banks 
of streams &:c. It spreads very largely by rhizomes. It is dioecious 
(cf. Tussilago, its close ally). The male head has about 30 flrs. with 
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the usual mechanism of Compositae, the style acting as the pollen- 
presenter, though the ovary is no longer fertile. Occasionally a few 
5 flrs« are found. The female head consists of about 1 50 $ flrs. sur- 
rounding I — 3 flrs. Only the male flrs. secrete honey. Under the 
name of winter heliotrope, P* fragrans Presl is cultivated for its 
scented flrs., which appear in February. 

-^trea Houst. ex Linn. Verbenaceae (ii). 12 sp. trop. Am., W. Ind, 

Petrophlla R. Br. Proteaceae (i). 35 sp. Austr. 

Petrophyes Webb et Berth. = Monanthes Haw. 

PeWoselinnm Hofrm. = Carum Linn. 

Petunia Juss. Solanaceae (rv). 14 sp. S. Am. P, violacea Lindl. 

and others are often cultivated m gardens. 

Peucedanum (Tourn.) Linn, (inch Anethum Tourn., Imperatoria Linn. 
Pastifiaca Linn.). Umbelliferae (7). 120 sp. Eiir. , As., Afr., Am.; 

4 in Brit., of which P. (Past.) sativufn Benth. et Hook. f. is the 
parsnip, often cultivated for its fleshy roots. P. (A) graveolens 
Benth. et Hook. f. (Medit.) is the dill, whose fruits are used as a 
condiment; P. officinale L. (Brit.) is the sulphur-root, used in veteri- 

f nary practice; P. (/. ) Ostruthium Koch (Bnt.) is also used. 

PeumuB Molina. Monimiaceae. i sp. Chili, P. Boldns Molina, the 
Boldo. The wood is hard, the bark yields a dye and the fruit is 
edible. 

Phiaca Linn. = Astragalus Linn. 

Phacelia Juss. (mcl. Cosmanthus Nolte, Eutoca R. Br., VVhttlavm 
Harv.). Hydrophyllaceae. 80 sp. N. Am., Andes. Often cultivated 
as border plants and for bee-feeding. The flr. is a bee-flower with 
honey secreted below the ovary and guarded by stipule-like flaps at 
the base of the sta. The large-flowered sp. are highly protandrous, 
and are not self- fertilised ; the smaller less protandrous and with 
self-fertilisation. The anther as it dehisces turns inside out, and 
changes its shape from ellipsoidal to spherical (Linn. Soc. Journ*^ 
1893, P- 53 )- 

PliaedranasBa Herb. Amaryllidaceae (i). 4 sp. S. Am. 

Pliaeziocoma D. Don. Compositae (iv). i sp. Cape Colony. 

Pliajus Hassk. Orchidaceae (15). 12 sp. trop. As., Malaya, Austr., Ax. 
Terrestrial plants. 

Fhalaenopsis Blurae. Orchidaceae (31). 35 sp. Indo-mal. Epi- 

phytes with flattened aerial roots. 

PJialarig Linn. Gramineae (vii). 10 sp. Eur., Am. P. canariensis L. 
is the canary grass, whose seeds are used for cage- birds. P. arundi- 
nacea L. (reed-grass) is common in Brit. 

Phaxbitlfi Choisy = Ipomoea Lmn. 

Phartui P. Br. Gramineae (vi). 5 sp. trop. Am. 

Fliaseolus (Tourn.) Linn. Leguminosae (III. 10), 150 sp. trop. and 

warm temp. The floral mechanism is like that of Vicia, but compli- 
cated by the spiral coiling of the keel with the inclosed style. P, 
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muUiJlorus Willd. (Mexico) is the scarlet-runner, P, vulgaris L. the 
French or kidney bean* P. Mungo L. {P. Max L.) the ‘green gram’ 
of India, used like kidney beans. 

Phegopterls Fee = Polypodium Linn. P. Dryopteris Fte^Pofyp, 
Dryopteris ; P. polypodioides Polyp, Phcgopteris. 

Phelypaea Tourn. ex Linn. Orobanchaceae. ^ sp. Cent. As. 

Philadelphus (Riv.) Linn. Saxifragaceae (iii). 13 sp. N. temp. &c. 
Shrubs with opp. leaves; the buds arise closely protected by the leaf- 
bases through which in many sp. they have to break. The flrs. are 
conspicuous and strongly scented. Sta. 20 — 40; ovary inferior, usu- 
ally 4-I0C. Plr. protogynous. Several sp. are grown in shrubberies 
under the name Syringa. 

Pliilesia Comm, ex Juss. Liliaceae (x). i sp. S. Chili. 

Phillyrea Linn. Oleaceae (i. 3). 6 sp. Medit. 

PMLodendron Schott. Araceae (v). 120 sp. trop. Am. Most are 

shrubs, usually climbing and often epiphytic, with both clasping roots 
and aerial roots reaching the soil (see order). The pinnation of the 
leaf is due to a delayed development of the portions between the ribs, 
and not to a process such as occurs in Monslera (q.v.). Moncecious. 

Pbilydraceae. Monocotyledons (Farinosae). 3 gen. with 4 sp. Indo- 
mal., Austr. See Nat, PJi. Placed in Coronarieae by Benth.-Hooker, 
in Liliiflorae by Warming. 

PMeuxu Linn. Crainineae (viii). 10 sp. temp, except Austr. P. pra~ 
tense L. the timothy-grass (Brit.) is a valuable fodder. 

Flilomis Linn. * Labiatae (vi. 4). 65 sp. Medit. to China. The upper 

lip of the fir. is raised by an entering insect. 

Phlox 1 dnn. Polemoniaceae. 30 sp. N. Am., Siberia. Favourites in 
horticulture. 

Phoenix Linn. Palmae (i. i). 12 sp. trop. Afr., As. The chief is 

P. dactylifera L., the date palm of Afr. and S.W. As. It has a 
columnar stem covered with old leaf-bases; the leaves are pinnate. 
Firs, dioecious; the Arabs fertilise the % spadix by hanging ad over it. 
Fiaiit a berry; seeds with hard (cellulose) endosperm. The date- 
palm yields fruit, wine, .sugar, hats, mats, thatch, and many other 
products. 

PhoHdia R. Br. Myoporaceae. 57 .sp. Austr. 

Pholidota Lindl. Orchidaceae (7). 20 sp. Indo-mal., S. China. 

Phormium Forst. Liliaceae (in). 2 sp. N.Z. Leaves isobilateral. 

The leaf of P, tetiax Forst. furnishes the valuable fibre called New 
Zealand flax. 

Photinia Lindl. Rosaceae (ii. 4). 17 sp. S.E. As., N. Am. [P. 

japonica T\\\xx{h. — Eriobotrya japonica.\ 

Phragmites Trin. Gramineae (x). 3 sp., i Argentine, i trop. As. 

and I cosmop. (incl. Bnt.), P, communis L. the common reed. It 
has a creeping rhizome and tali upright stem with a dense panicle of 
spikelets. The lowest fir. of the spikelet is $ , the rest are 5 . A few 
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cm. above the leaf-sheath are three transverse dents in the leaf 
(Teufelsbiss); these are due to pressure at the time when the rolled 
up blade is still *in the sheaths of older leaves. 

^Phrymsi Linn. Phrymaceae. 1 sp. As., N. Am. 

Hixymaceae. Dicotyledons (Sympet. Tubiflorae). Only genus 
Phryma ; placed in Verbenaceae by Be nth. -Hooker, but separated 
by Briquet in A^at. PJi, ; the chief distinction is the erect orthotropous 
ovule of P. ; no transitions occur between this and other Verbenaceae. 

Pbryiiiimi Loefl. Marantaceae. 20 sp. trop. As. and Afr. 

Pbuopsls Benth. et Hook. f. Rubiaceae (ii. 21). i sp. Caucasus. 
Firs, in heads, suited to Lepidoptera and bees. They are said to 
be explosive, the bud remaihing closed and the style bursting out 
on contact with an insect. 

Phygelius E. Mey. Scrophulariaceae (ii. 6). 1 sp. S. Afr. 

Phylica Linn. Rhamnaceae. 65 sp. S. Afr. and neighl>ouring Is. 
Mostly xerophytic shrubs, often of heath-like habit with leaves rolled 
back (cf. Empetrum). 

Phyllachne Forst. Candolleaceae. 9 sp. Austr., N. Z., S. Am. 

Tbyllantlms Linn. Euphorbiaceae (A. 1. 1). 400 sp. temp, and trop., 
exc. Eur. and N. As. The sp. of the trop. Am. sub-genus Xylophylla 
have flat green phylloclades bearing the flrs. on their margins. The 
ultimate shoots in the sub-genus Euphyllanthns look like pinnate 
leaves. In P. cyclanthera Baill. the i flr. has its 3 sta. united into a 
synandrium with a ring-like anther at the top. 

Phyllarthroxi DC. Bignoniaceae (iv). 6 sp. Madag., Mascarenes. 

The leaf is reduced to a jointed winged petiole. 

Phyllis Linn. Rubiaceae (ii. 17). i sp. Canaries, Madeira (p. 158). 

Fhyllocactus Link, Cactaceae (i). 13 sp. trop. Am., often epiphytic. 

Flat-stemmed plants (see order). 

Fhyllocladus Rich. Coniferae (Taxaceae, 4; see C. for genus charac- 
ters). 3 sp, Tasm., N. Z,, Borneo (celery pine). The ‘short shoots’ 
are represented by flat green leaf- like structures — phylloclades — 
whose stem-nature is easily recognised by their position in the axils 
of the scale leaves on the ‘long shoots.’ The edges of the phyllo- 
clades also bear scales. The flrs. (mon- or di-oecious) occupy the 
position of phylloclades. Each cpl. has one axillary erect ovule. 
The seed has a small basal ariL The timber is useful : the bark of 
P. trichcmanoides D. Don is used for tanning. 

Fhylloiloce Salisb. = Bryanthus S. G. Gmel. /*. cocrulca Bab. =^. 
taxifolius, 

Phylloglossimi Kunze. Lycopodiaceae. i sp. P, Drummondit Kunze, 
in Austr. and N. Z. The tuber forms a protocorm (see order), which 
produces a crown of sterile leaves and a short unbranched stem, 
bearing at its apex a single cone of sporangia, like the cone of Lyco- 
podium. “At the end of the growing season a new protocorm is 
formed. This arises directly from the apex of the old one where no 
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strobilus is developed, but in the latter case grows out upon a sort of 
peduncle from near the base of one of the leaves** (Campbell). The 
prothallus is almost entirely unknown. 

PbS^Oftpadix Hook. Potamogetonaceae. 2 sp. W. coast of N. Am. 
Dioecious. 

Pbysalls Linn. Solanaceae (ii). 45 sp. Am. P. Alkekengi L. (winter 
cherry) in Eur. and As. The berry of this sp. is edible, also that of 
P. peruviana L. (strawberry or gooseberry tomato, or cape goose- 
l>erry). It is enclosed in the bladdery persistent calyx, which becomes 
red. 

Pbysospermuxn Cusson. Umbelliferae (5). 5 sp. Eur., W. As. 

Physogtegia Benth. Labiatae (vi. 4). 3 sp. N. Am. 

PbSTBOstigma Balf Leguminosae (iii. 10). 2 sp. trop. Afr. P, vene- 

nosum Ball, is the ordeal bean of Calabar. The floral structure is 
peculiar; the keel is spurred. 

Pb3rteleplia8 Ruiz et Pav. Palmae (v). 4 sp. trop. Am. This genus 

and Nipa are widely different from the other palms, exhibiting affini- 
ties to Pandanaceae and Cyclanthaceae (see Nai^ PflA' P* is a short- 
stemmed palm with large pinnate radicle leaves, and dioecious infls. 
The <r infl. is a sausage -shaped spadix ; the flr. has an irregular perianth 
and 00 sta. with long filaments. The ? spadix is simple, with a spathe 
of several leaves, and about 6 flrs. ; the flr. has an irregular perianth 
(an outer whorl of 3 and an inner of 5 — lo longer leaves), numerous 
staminodes and usually a 5-loc. ovary with long style and stigmas. 
Each flr. gives a beri^, and the actual fruit consists of 6 or more of 
these united together. The outer coat is hard, with woody protuber- 
ances. Each partial fruit contains .several seeds; the endosperm (cel- 
lulose) is very hard (vegetable-ivory') and is used for turning into 
billiard balls &c. (Compare this fruit with those of Pandanus and 
Carludovica.] 

Phyteuma Linn. Campanulaceae (i. i). 40 sp. Medit., Eur., As. 

Two sp. of rampion, P, orlncularc L. and P. spicatum L. occur in 
the south of England. The floral mechanism is interesting (see 
order). The firs, are comparatively small, and are massed together 
in heads. A tul>e is formed by the coherence of the tips of the long 
thin petals, within which the anthers are held. The style pushes up 
through this and drives the pollen gradually out at the end, where it 
is exposed to insects. Finally the style emerges, the stigmas open 
and the petals sepaiale and fell back. [Compare carefully with 
Campanula, Jasione and Compositae,] 

Pbytoarene Wall. Icacinaceae 7 sp. India to New Guinea. They 
are twining shrubs, with very large vessels in tlie stem- If the stem 
be cut a considerable quantity of water escapes, which is drunk by the 
Malabar natives. The flrs. are dioecious. 

Fliytolaoca Toum. ex Linn, (inch Pircunia Bert.). Phytolaccaceae. 
1 1 sp. Am., Afr. Herbs with fleshy roots, or shrubs or trees. Firs. 
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regular; P 5* A 10— ao, G 7 — 10 or (7—10); ^ iaCfefe 

the fruit is a berry, in ^he former an » aggr^te of achu»n^ ^ 
drupes. ‘ ^ h,, 

^n^rtolaecaoeae. Dicotyledons (Archichl. CentroSperjnsm). glni^ 
with 55 sp. chiefly trop. Am. and S. Afr. Herb^ 
trees, with racemose or cymose infls. of regular incohsplcuoii| 

P 4 — 5, A 4 — 5 or more I — 00 or (r — 00).^ OvuJ^ t in 

each cpl., amphi- or campyld-tropou^. Drupe or nut, raarely capmle*^ 
. Seed with perisperm, often arillate. The flrs. exhibit great vaisia||' 
in structure, owing to branching of sta. and different numbers 
arrangements of cpls. (see Naf. J^.), ChUf gt^ml S^uiera, 
Rivina, Phytolacca. Placed* in Curvembryae by Benth*-Hodkar and 
Warming. For relationships see Caryophyllaceae.,^ . v ’ 

Ficea Link. Synonymy: P. vulgaris Link (Pmus Abies L*)s;A 
celsa Link ; P. canadensis Link = Tsuga cattadensis ; P. Pinsapo Loud>> 
= Abies Pinsapo; P, rubi^a A. Dietr. = 4p. nigra Link. “it' 

Coniferae (Arauc. i b; see C. for genus characters). 19 sp.^TN/ 
temp. Long shoots only with needle leaves. Firs, Single. C(^es 
^ ripening in one year. P. excelsa is the Norway spruce or ‘ 

found in Eur. from the Pyreneesj to 68° N. It himsshes valuable 
wood, resin, and turpentine. P, alba Link (silver fir, N* A111.I iu«| 
others are also valuable. 

Ficris Linn. Compositae (xiii). ^6 sp. Medit, N. 

Bnt. Like Leontodon. 

Filea Lindl. Urticaceae (9). 100 sp. trop., several cultksdeA^ll^er 

the name artillery plant, given to them on account of the 
like puffs of pollen ejected by the exploding sta. (cf. Urtica). . | ^ ''I* 
FUocaxpus Vahl. Rutaceae (v). 12 sp. trop. Am., W. ]b|!(L 

leaves of P. pennatifolius Lem. are the officinal * folia Jabe^rafiHl^ 
Filooereos Lera. = Cereus Mill. » 

FUostylea Guill. Rafflesiaceae. 8 sp., esp. trop. Am. Para^t^ m 
' Leguminosae. ^ I f 

FHularla Linn. Marsiliaceae, 3 sp. N. and S. temp. i®. gfobu(i^a 
L., the pill-wort, is found on the margins of lakes in Brit. ' 
a creeping rhizome bearing roots on the lower surface and lillear^^ere«^ 
leaves on the upper. The sporoourp Is a pea-^aped strtietitfii boHi# 
on the ventral side of a leaf-stalk*. It has a hard outer cout 
sists of four son, each containing both micro- and 
The life history is like that of Marsilia. f 

Fimelea Banks et Soland. Thymelaeaceae. 85 if* 
j N. Z., Timor. The firs, are in heads and are, at ll^ 

' protandrous with nfovement of sta. outwards. { ^ ^ 

Fimeiita Lindl. Myrtaceac (i). 5 trop. Am. /Jfhe uim|w oi 
P, offieinalis JJadhi rapidly dried^ form al^j^hse. t / / / 

FtmidaeBa (Riv.) Linn. UmbeUifeni# (5)*^ 7% 

Austi.). 2 in Brit.; P> Smt/raga L. 
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C^lufilbn. P. Antsum L fMedit.) is the Anise, whose fruits (aniseed) 
0 ^ krgely iiwed iii llBvmMipg % 

BIhtne. Paln\^{lMl6) 40«p. Indo-mal. 

'Pbui^.^jc Litti. J^entibulanaceacfe 30 sp. N. extra trop., 
Aiitafcticllone ; 3 m Bnt. (butterwoit), of which P. vulgaris 
ti ^ coiHHiod. 4 It* hi^s a rhizome with a rosette of radical leaves 
arranged 4 %'f pfcyllotaxy. The leaves are covered with* glands, some 
sessile, soA%on stalks, secreting a stick) fluid to which small insects 
adhere^ Main washes them against the edge of the leaf, which ls 
| sI1gh||lys^imUin|^d when stimulated by the presence of proteid bodies 
itrolB ow ujppn itself and encloses them, and then the sessile glands 
secnrt^^ fgjrment, digest the prey, and absorb the products (see p. 

unrolls again P lusitamca L. is found on 
shores of But and is one of a few sp which ha\e 
migrafcra thus far up the Atl coasts (it'* home is Prirlugal) 

Lnitt (Touhn.) Lmn Synonymy P A ines'L {P €xc€lsal^2im) = Ptcea 
exceisa;P alba Ptcea alba P balsamea L =.Abus balsamea, 

Cedrus Ik.^Cedni'i Jt,ibam , P Douglastt Lamb —Tsiiga Doug- 
dasH^ P. Lartx\^m=^ Larlk europa^a P manttmalusLm —P Pinaster, 
P, nigra A% ^ae»^hcee^ nigi a , P^ Ptaa L. = Abies peciinata. 

ib. see C for genus characters) 70 sp N 
on 3 ^. m the N tropics They are e\ergreen, resinous 
and short shoots (see Coniferae) If a tree be 
in wiffter the main axes will be found each w ith a group of 
bud^i*n%t^e endj'bne terminal, the rest lateral They aie covered 
wil^ "fesinous scale leaves Each gives use m spring to a ‘long 
i^oot* or sho^t of unlimited growth, if it be the mam axis of all, we 
see rn^ tennmal bud continue it, forming a yeai s growth before 
b<yifehing in a similai way again. The large branches thus form 
rough whorls marking each year’s growth On the stem of a long 
sbqot no green leaves aie directly boime, but only scales, hrst the bud 
ipiitles above mentioned and then others in whose axils arise thdf 
; short ^hoots’, or shoots of limited growth. Each of these has a few 
leaves at the base of a very short stem and ends with a or more 
pifen leaves of needltj j^iape. When there are two, their uppei flat 

S her These needle leaved exhibit xeiophile chamc 
L.e , they are thiclc in pfoportion to surface exposed, 
►tout epidermis with a hypoderm of thick walled 
the stomata are placed at the bottom ^f deep pits ; 
ates too are very small 

he form of the familiar cones, the d being giouped 
Each flr. whether <1 or ? , occupfes the position o£ 
a short shoot Jjpd8| -of limited gipwth — ait^axis with a few scale-leave* 
below a|ng[lber pf sporophylls. Ih the S there are many sta., 

'each with two |>olffii-s|ps oA the under side; the pollen is loose and 
U^wdory, and esjMk'gHain has tw o bladdery expansions of the cuticle 
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helping ifto float in the air. irfthe ? ,'‘the cpls. themselves are very* 
small, but the ovuliferous scales, whij^«how at the outside of the 
cone, are very large, and each bears t#o ovules at its base, with the 
micropyles facing the axis. The ? cones take 2 to g ylteirs before the 
seeds are ripe. Tn May of the first year, the first stage may be seen— * 
young cones, about i cm. long, in the position of short shoots near 
the tip of the lengthening axis. Microscopic examitmtion of these 
(see text>books) shows that the ovules are not ripe for fertilisation. 
In June (the time varies from year to year according to season) polli- 
nation takes place. The ^ cones shed their pollen m §reat -quantities, 
so that in a pine forest the air is often full of it (if it rain, the pheno- 
menon of ‘showers of sulphur* may occur), and the wiuijd carries it 
about. At the same time the ovuliferous scales spread apart. If a 
grain fall between two of them it slips down to the ttiicropyle t>f 
an ovule, where it becomes held by the sticky fluid then exuding. 
After a short time the ? cones close up again. The pollen grain is 
brought into contact with the nucellus by the drying up of the mucil- 
age; it forms a short pollen-tube, and then a resting period comes 
on. Next year in May or June the ? cone has become a faf green 
body about 3 cm. long, with the ovules ready for fertilisation; the 
pollen-tubes now recommence growth and reach the oyi. jphen In 
the third year the cone is mature — a hard woody cone tile 

seeds between the scales. Each seed contains an embryo 
whqrl of cotyledons, embedded in rich endosperm, and has a'itart} 
testa. To the end of this is attached a thin membranous wing, 
derived from the ovuliferous scale. In dry weather the cone 'opens 
and the seeds are blown away by the wind. In .germination the 
seed is lifted up above the earth by the growing plant and, the coty- 
ledons remain inside the testa till all the reserves are exhaust^. It 
is noteworthy that they are green whilst in the seed, though in dark- 
ness — an exception to the rule that chlorophyll requires light for its 
formation. During the first year no short shoots are formed, and the 
seedling has green leaves borne directly on the main stem. 

The pines are amongst the most valuable of all plants and are 
cultivated on an enormous scale, chiefly for their timber, which is 
easily worked, and resinous products. The resin renders the timlw 
very resistent to decay, &c. 

Some of the more important sp. will now be mentioned. 

I. PINASTER Endl. Visible part of fruit scale hci^re or less 
pyramidal with central boss. ^ " 

§ I. Pinea (short shoot with 2 or rarely i neadles) : 20 sp. 
P, sylvesiris L., the Scotch fir, the only British spf, occurs 
in Eur. to 68^ N., in Asia to 66'^N^n»d as far south as 
Spain and Italy (alpine). The wogH^^Iow dial) is largely 
used in the arts; turpentine 4 s ol4ained by tapping the tree. 
The ^esin exudes and is distilledf^ tflb distillate is oil 6 f 
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turpentine, the remaindc^r rosin. Tar and pitch are corre- 
spondingly the l^roducts of destructive distillation in closed 
chambers. Pu?nilio Haenke (/*. mo 7 itana Mill.) is a 
shrubby decumbent ep., Pyrenees to Caucasus. P. Pinea L. 
(Medit.), the stone pine, furnishes ediV>le seeds (‘pignons’). 
P. Laricio Poir. (S. Eur.) is the Corsican pine. P. Pinaster 
Ait,, the cluster pine or pinaster (Medit.) is a valuable 
tree. It grows well near the sea, and large areas of the 
Landes of S. France are planted with it. It furnishes much 
of the turpentine <S:c. in use- P. echinata Mill, the short 
leaved or yellow pine is a valuable N. Am. sp. 

§ 2. Taeda (needles 3, triangular in section) : 16 sp. P, Taeda L., 
is the loblolly or frankincense ])ine of the southern U. S. 
It yields turpentine. P. palustris Mill. (P. australis 
Michx.) is the pitch-pine of the U. S. It yields timber 
and turpentine. Other sp., P. ponJerosa Dougl. and 
/*. rispda Mill., are also known by the name of pitch-pine. 
II. STROP PS Spach. Visible part of fruit .scale with terminal 
boss. Needles usually 5 in each short shoot, 20 .sp. 

§ I. Ptdsts'obus (cones hanging, seeds winged): /’. Sirobus L,, the 
Weymouth pine (Ea.st X. Am.), a timber tree; P. Lasaber- 
^ /tana Dougl., the giant sugar pine of the Western States; 
P* excel sa Wall., the Bhotan pine (E. India). 

§ 2. Cembra (cones erect or drooping, seeds not winged); P^ Cem- 
bra L. the Siberian cedar (Alps, Carpathians, Ural, Siber.) 
ha.s edible seeds and valuable wood; P. jbexilis James 
(N. Am.) (l!i:c. [For further de<ails see jVaf. PJl.^ Veitch’s 
Manual of Coniferae, Muller’s Select Extratrop. Plants^ 
cC'C.] 

Piper Linn, (inch Chavica Mitp). Piperaceae. 600 sp. trop. mostly 
climbing shrubs. Firs, in .sympodial spikes, the bracts closely 
apprcssed to the axis. The fruit is a berry. That of P. nigrum L. 
gathered before it is ripe and dried, forms a black peppercorn ; or if 
the outside be removed by maceration, a white one. P. Cubeba L. 
f. is the cubebs, Bctle L. the BeUl pepper (see Areca). See Treas, 
of Pot. 

Piperaceae. Dicotyledons (Archichl. Pipcrales). 7 gen. with 1050 sp. 
irop. Plants of low organ isatif>n. Herbs or shrubs with undivided 
leaves with or w'ithout stipules; the leaves have a pungent taste. Firs, 
naked, in .spikes. Sta. i — 10. Cpls. (i — 4); ovary i-loc. with i basal 
orthotropous ovule. Seeds with dense perisperm round the endo- 
sperm; embryo small. The stem-anatomy is interesting. Piper is 
economically useful. Chitf gemra: Piper, Peperomia. Placed in 
Micrembr^e by Benth. -Hooker (who include Saururaceae in P.), in 
Polygoniflorae by Warming. 

Piperales. The ist cohort of Archichlamydeae (p. 136). 
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Flptadenia Benth. Leguminosae (i. 5). 40 sp. trop., esp. Ain. 

rtgida Benth. (Brazil) yields Angico gum used like gum-arabic. 

PiptaxithiUl Sweet. Leguminosae (ill. -2). i sp. Himalaya. 

PlrcQXLia Bert. = Phytolacca Linn. 

Neck. = Pyrola Tourn. 

Pirns Hall. =Pyrus Tourn. 

Pisonia Plum, ex Linn. Nyctaginaceae (2). 40 sp., chiefly trop. The 
firs, are generally unisexual. The anthocarp is glandular and is one 
• of the few fruits which are able to cling to feathers. Forbes states 
that on Keeling Island the fruits adhere to the feathers of herons in 
such quantities as sometimes absolutely to cripple them, or even to 
cause their death. 

Pistacia Linn. Anacardiaceae (in). 5 sp. Medit., i E. As., i Mexico. 
Firs, dioecious, apetalous or naked. Fruit a drupe. P, Tercbinthits 
L. yields Chian turpentine, P. Lcntiscns L. the resin called mastic. 
The fruits of P, vera L. are eaten under the name Pistachio nuts. 

Plstia Linn. Araceae (viii). i sp. trop. Am., Afr., As., P. StratioUs 
L., a floating water-plant, but rarely anchored by its roots to the soil, 
and therefore often blown about by wind. It is of sympodial structure, 
but the inteniodes remain .short and bear a rosette of large leaves ; these 
sleep at night, moving upwards from the nearly horizontal position 
which they occupy by day. The continuation shoots of the s)Tnpo- 
dium are axillary, but beside each leaf arises a stolon which grows 
out along the water and gives rise to a new plant. The infl. i.s small 
and monoecious; above is a whorl of s flrs., each with a synandrium 
of 2 sta. ; below is a ? fir. of i cpl. Both are naked. P. is a link 
between Lemnaceae and Araceae (q.v^). 

PisTim (Tourn.) Linn. Leguminosae (ill. 9). 6 sp. Medit. W, As. 

P. sativum L. is the common pea. The floral mechanism resembles 
that of Lathyrus, but differs miu^ in detail (see Muller). 

Pitcaimia L’Herit. Bromeliaceae (2). 70 sp. S. Am. Most are 

terrestrial ; many form stolons at the base. 

Plthecolobium Mart. Leguminosae (i. i). no sp. trop. Stipules 
often thorny. Fruit often coiled up like that of Medicago. P. Saman 
Benth. (trop. S. Am.) is the rain tree, so called l^ecause of a legend 
that it was always raining under its V^ranches. The ejections of juice 
by the Cicadas are responsible for this (cf. Acer, Andira). 

Pittosporaceae. Dicotyledons (Archichl. Rosales). 10 gen. with 90 sp., 
confined (exc, Pittos|X)rum) to Austr. Trees or shrubs, often climb- 
ing, with alt., leathery, evergreen, usually entire, exstip. leaves. Resin 
is present in large quantity in passages at the outer side of the bast. 
Firs. § , regular, 5-merous; sta. hypogynous; cpl.s. 2 or more, forming 
a i-loc. or multi-loc. ovary with parietal or axile placentation, and 
2-ranked oc anatropous ovules; style simple. Fruit a capsule or 
berry with albuminous seeds. Chief genera: Pittosporum, Billardiera, 
Sollya. The relationships are very obscure (see Nat, Pfli)\ it is 
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placed in Polygalinae by Benth. -Hooker, and in Saxlfraginae by 
Warming. 

Pittosponim Banks. Pittosporaceae. 70 sp. trop. and subtrop., Cana- 
ries to Japan and Sandwich Is. The seeds of some sp. are sticky. 
Some yield useful timber. 

Plagianthus F'orst. Malvaceae (ii). 10 sp. Austr., N. Z. 

Plagioclieilus Arn. Compositae (vii). 7 sp. S. Am. 

Planera J. F. Gmel. Ulmaceae. i sp. U. S. P. aquatica]. F. Gmel., 
a useful timl)er tree. 

Plantairinaceae. Dicotyledons (.Sympet. Plantaginales). 3 gen. with 
200 sp. cosmop. (vSee genera.) Annual or perennial herbs; leaves 
without distinction into stalk and blade, exstip. Firs, usually in 
heads or spikes, inconspicuous, usually 5 , regular, without bracteoles, 
wind- or partly insect-fertilised. K(4), diagonally placed; C usually 
{4), membraimus ; A 4, with very long filaments and versatile anthers 
containing much powdery pollen; G usually (2), 2-loc., with i — 00 
semi-anatropous ovules on axile placentae. Fruit a membranous 
capsule, opening with a lid cut ofi by a peripheral dehiscence, or 
sometimes, a nut surrounded by the per.dstent calyx. Embryo straight, 
m fleshy endosperm. Gemra: PJantago, Littorella, Bougiieria. See 
Ih and L. for details. The relationships of the P. are difficult to make 
out. The fir. is usually regarded as derived from a 5-merous type in 
the same way as that of Veronica, and most authors agree in regarding 
the P. as degraded forms allied to Scrophulariaceae, Labiatae, &c. The 
wind-pollination of the fir. is also an evidence of this. Benth. -Hooker 
place the I*, a-^ an anomalous onler after Labiatae, Warming places 
them in Personatae. 

Plantaginales. The 6th ccdiort of Sympetaiae (p. 140). 

Plantaglneae. (Benth. - Hooker) - Plantaginaceae. 

Plantago (Tourn.) Linn. Plantaginaceae. About 200 sp. cosmop.; 
5 in Brit. The Brit. sp. will serve as good illustration^ of the genus. 
P, major L. (greater plantain) is a perennial with a thick root and 
a rosette of large erect leaves. In the axils of these arise the infls. 
(spikes). The fir. is markedly protogynous, the stigmas protruding 
from the bud; the sia. appear later. Wind-pollination is the rule, as 
tlie structure of the firs, indicates (p. 84), but insects sometimes visit 
them for pollen. The fruit-spikes are often given as food to cage- 
birds. P, media L. (hoary plantain) shows .similar general features, 
but the leaves lie flat on the ground (hence it is a most troublesome 
weed in lawns, &c.); they exhibit the 3/8 phyllotaxy (p. 36) very clearly. 
The fir. is more conspicuous than that of P, major and has a pleasant 
scent, and though primarily wind-pollinated, is largely visited for pollen 
in fine weather by drone-fiies and bees. It is sometimes gynodioecious 
(cf. Labiatae). P^ lanccolcUa L. (rib-wort plantain) has narrow erect 
leaves, and firs., like tho.se of the last sp., also gynodicecioiis. P, Coro- 
nopus L. (buck's-horn plantain) is a xerophytic sp. with hairy leaves, 
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growing in sandy places. Many S. Am. sp. show very marked xero- 
philous characters — dense tufting, small hairy leaves, often grooved on 
the lower surface (cf. Ericaceae), &c. P. maritima L. (the sea-side 
^ plantain) has linear fleshy leaves (p. 188): it is frequently found at 
high levels in the Scottish hits. (p. 189), though rarely in the inter- 
mediate regions. 

The seeds of many sp. swell up when wetted and become muci- 
laginous (cf. Linum). Those of P. Psyllium L. (Medit.) are used in 
. various ways in silk and cotton manufactures on account of this 
property ; they have also been used in medicine. 

If the young growing infl. of a P. be vigorously shaken, the spike 
when left to itself droops aftd only becomes erect again after a con- 
siderable time. This is due to the fact that the strain stretches the 
young cell walls beyond their limit of elasticity (see .Sachs’ Lecittres 
on the Physiology of Plants^ p. -220). 

Platanaceae. Dicotyledons (Archichl. Rosales). Only genus Plata- 
nus (q.v.). The relationships of P. are obscure; it is placed in 
Unisexuales by Benth. -Hooker, in Saxifraginae by Warming, and 
* apparently comes nearest to Rosaceae and Hamamelidaceae. 

Platanthera Rich. = Habenaria Willd. 

Plataaius (Tourn.) Linn. Platanaceae. 4 sp. N. temp. The plane- 
tree, P, orientalis L., is well known. The bark scales off eveiyyear, 
leaving a smooth surface. The axillary bud is developed under the 
base of the petiole, which fits over it like an extinguisher. The stipules 
are united round the stem. Firs, monoecious in pendulous heads, wind- 
fertilised. K 4 or 3. vSta, 4 or 3, opposite sepals. CpIs. 4 or 3, apo- 
carpous, Ovules o^thotropou^, pendulous. Multiple fruit, each cpl. 
giving a caryopsis, often winged. Seed albuminous. Tlie wood of 
the plane is useful, and al>o that of the butlonwobd of N. Am. P, 
occidentalis I^. 

Platycerium Desv. Polypodiaceae. 3 sp. Afr., Malaya, Austr. They 
are epiphytic, but sometimes grow on steep rock surfaces, and exhibit 
a very interesting structure. The rhizome is short and bears alter- 
nately leaves of two kinds. The young leaves are protected by hairs. 
Of the two kinds of leaves, the one stands more or less erect (the 
‘mantle’ leaf) the other is pendulous, usually much branched and 
bears the sporangia in irregular areas on its lower surface. xVssimi- 
lation is chiefly carried on by the pendulous leaves. Two types of 
mantle leaf occur, represented in P. grande J. Sm. and /’. aide or ne 
Desv., the two common .sp. In the former the base of the leaf, 
which is unbranched, clings closely to the supporting trunk, whilst 
the upper part spreads out and makes a niche in which humus collects; 
in this the roots ramify and absorb food. This plant grows to a great 
size. In P. akicorne on the other hand the whole of the mantle leaf 
clings to the support, and the only humus-supply the roots have is that 
furnished by the decay of old mantle leaves and perhaps of the tree 
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bark. This sp. is comparatively small, but grows in great colonies, 
owing to the constant formation of new individuals by adventitious 
budding from the roots. In both sp. the bases of the leaves are rather 
fleshy and act as water stores. 

The slag-hom ferns are favourites in hot-houses. Besides the two 
mentioned, P. WcLllichii Hook, and P. Willinckii Moore are also 
grown. They have the habit of /*. grande. 

Platycodon A. DC. Campanulaceae (i. i). i sp. E. As. 

Platyloblum Sm. Leguminusae (iii. 3). 3 sp. Austr. The pods are 

much flattened and may be wind-dispersed. 

Platystemon Benth. Papaveraceae (ii). i sp. West N. Am., 
P. californicits Benth. Leaves in apparent whorls (see Papa- 
veraceae). 

Platyatigma Benth. Papaveraceae (ii). 3 sp. California, Oregon. 

Leaves as in Platystemon. 

Plectocomia Mart, et Blume. Palmae (iii. 5). 6 sp. Indo-mal. 

Climbers like Calamus; the hooked leaves are used for catching run- 
a-muck Malays. 

PlectranthUB L’Herit. Labiatae (vii). 70 sp. trop. Old World. 

Plectritis DC. = Valerianella Tourn. 

Plectronia Linn. Rubiaceae (ii. ii). 80 sp. trop. Old World. Some 
have axillary thorns. 

Pleione D. Don = Coelogyne Lindl. 

Pleroma D. Don = Tibouchina Aubl. 

Pleurothallls R. Br. Orchidaceae (12). 400 sp. trop. Am. 

Pluchea Ca.ss. Compositae (iv). 30 sp. trop. and .subtrop. 

Plumhaglnaceae. Dicotyledons (.Sympet. Friniulales). 10 gen. with 
280 sp. cosmop., but esp. on salt steppes and sea-coast. 2 Brit, genera* 
Perennial herbs or shnibs with narrow leaves, on whose surface water 
glands occur, or sometimes chalk glands (cf. Saxifraga). The infl. 
is of variou.s types, racemose and cymose (see Plumbago, Ceratostigma, 
Statice, Armeria), bracteolate. Firs, regular, ?? , 5-merous, the odd 
sepal posterior. Calyx persistent. Corolla often nearly polyj>eta- 
lous, convolute. Sta. 5, epipetalous and opposite the petals. Ovary 
superior, i-loc., with basal placenta. One anatropous ovule, whose 
stalk projects up to the top of the loc. and thus causes the micropyle 
to be directed upwards. Styles or .stigmas 5. Fruit a nut; embryo 
straight, in floury endosperm. , The order is distinguished from Pri- 
mulaceae by the ovary and .styles. Chief genera : Plumbago, Cerato- 
stigma, Acantholimon, Armeria, Statice, Limoniastrum. Placed in 
Primulales by Benth. -Hooker, in Primulinae by Warming. 

Plumbago Tourn. ex Linn. Iduinbaginaceae. lo sp. Medit. and trop. 
Racemose infl. The calyx is covered with glandular hairs, and aids in 
seed -distribution. 

Plumeria Tourn. ex Linn, Apocynaceae (i. 3). 40 sp. trop. Am. 

Several are cultivated for the beauty and sweetness of the flrs. 
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Poa Linn. Gramineae (x). loo sp. temp.; 8 in Brit, (meadow grass). 

Many are useful pasture-gi*asses. 

Pocobkia Ser. =Trigonella Linn. 

^odalyria Lam. Leguminosae (iii. 2). 20 sp. S. Afr. 

Podocarpus (L’Herit.) Pers. Coniferae (Taxac. 3; see C. for genus 
characters). 40 sp. E. As. and S. temp, and trop. Dioecious, The 
? has a peculiar structure. There are usually three pairs of scales, 
deaissate. One of the middle pair projects above all the rest, bear- 
ing an anatropous ovnile. The other 5 are sometimes united to form 
the so-called receptacle. The fruit usually consists of a fleshy mass 
(the ‘receptacle’) bearing an arillate seed. In some sp. the sterile 
scales do not become fleshy. ’The timber is valuable. 

Podochllus Blume. Orchidaceae (to). 12 sp, Indo-mal. Epiphytes. 

Podolepis Labill. Compositae (iv). 13 sp. Austr. 

Podophylliun Linn. Berberidaceae. 5 sp. N. temp. P. peltaiiwi L. 
is best known. There is a rhizome which sends up yearly a shoot 
bearing two leaves. These are large and often peltate, and hang 
dowm in the young condition like a closed umbiella, thus gaining^ 
*' protection from heat, <&:c. A drug is prepared from the rhizome. 
The fruit is a berry, whose flesh consists chiefly of the placenta \\hich 
grows up round the seeds (wrongly termed an aril in some text-books). 
Podostemaceae. Dicotyledons (Archichl. Rosales). 22 gen. with 150 
sp. trop. A very remarkable order of plants adapted to life in rush- 
ing water; they grow on rocks in rivers and are very local in distri- 
bution, contrary to the UMial rule in water-plants. The morphology 
of the vegetative organs is extremely varied and complex and cannot 
be discussed here. [See Nat. PJl. and Warming’s seiies of papers on 
• P. in KgL Danskc Vtdensk, Sdsk. Skrifier^ 1881, 82, 88, 91, &c. 
(abstracts in Just’s Jahrcsbencht^y also Goebel’s PJlatizenbioL Sck. 
II- 331-] The root functions as a rhizome, is dorsi ventral in .shape 
and structure, and contains chlorophyll (even possessing palisade tissue 
in certain cases) ; it frequently gives off branches that drift with the 
stream. The root-hairs have the properties of true roots and so cling 
to the substratum ; special organs for this purpose {haptera) are also 
developed exogenously from the root.s. The shoots arise endogen- 
ously in the cortex of the root and have dichasial branching. Theii 
chief function is to bear the firs., which appear when the water-level 
sinks. These are of simple type, usually $ , regular or not. P 3 — 5 
or (3 — 5), scale-like; A 1 — 00, hypogynoiis; G, usually (2), 2-loc. 
with thick axile placenta. Ovules 00 , anatropous. Capsule. Seed ex- 
albuminous. Chief genera (none in cultivation) : Weddellina, Podo- 
stemon, Lawia, Oenor.e. The classification of the order Is difficult. 
Wanning places them near Saxifragaceae in Saxifraginae (i>. in 
Rosales in Nat. PJi>)^ Baillon puts them near Caryophyllaceae, 
Benth.-Hooker in Monochlamydeae, giving them a separate series 
(ii. Multiovulatae aquaticae). 
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Pogt>stexnon Desf. Labialae (vi. la). 32 sp. Indo-mal., Japan. P, 
Patchouly Pellet yields the well-known perfume by distillation. 

Poindana Toum. ex Linn. Leguminosae (ii. 7). 3 sp. trop. Afr. and 

As. P. regia 15oj. is cultivated as an ornamental tree. 

Polnsettla R. Grab. = Euphorbia Linn. 

Polanlsia Rafin. — Cleome Linn. 

Polemoniaceae. Dicotyledons (Sympet. Tiibiflorae). 8 gen. withal^out 
200 sp., chiefly N. Am.; a few in Chili, Peru, Eiir., N. As. Herbs 
(rarely shrubby below), glabrous or shortly hairy, with usually’ opp. 
exstip. leave.s. Firs, in cymes (sometimes condensed into involucrate 
heads), 5? , regular or slightly zygomorphic, with or without bracteoles. 
K (5), valvate or imbricate, persistent; C (5), bell- funnel- or plate- 
shaped, usually convolute; A 5, epipetaloiis, alt. with petals; G (3) or 
rarely (2 — 5), on a disc, multiloc. , with simple style more or less 
lobed at tip. Ovules i — ao in each loc., anatropous, sessile. Fruit 
usually a loculicidal capsule. Embryo straight, in endo.sperm. Chief 
genera: Cobaea, Cantua, Phlox, Collomia, Gilia, Polemonium 
(mostly favourite border plants). Placed in Polemoniales by Benth.- 
Hooker, in Tubiflorae by Warming. 

Polemoniales (Benth.-l looker). The 8th cohort of Gamopetalae (p. 
144) 

Polemonium (Tourn.) Linn. Polemoniaceae. 14 sp. Eur., N. As., 
N. Am. P. caenticum L. (Jacob’.s ladder) in Brit., but rare. The 
honey is protected by hairs at the base of the sta. (cf. Hydrophylla- 
ceae). 

Pollantiies Linn. Amaryllidaceae (11). 3 sp. Mexico. P, tuber osa L. 

(tuberose) is largely cultivated for its scented firs. 

PolyaltMa Blume. Anonaceae (3). 70 ^p. Old World trop. 

Polycarpicae (Warming). The 8lh cohort of Choripetalae (p. 146). 

Polycarpon Loefl. Caryophyllaceae (ii. 3). 7 sp. temp, and subtrop. 

P. tetraphyllum L. (polycarp or allseed) in Brit. 

Polycnemum Linn. Chenopodiaceae ( i). 5 sp. Eur. The structure of 
the fruit is curious, a ridge developing at its apex after fertilisation. 

Polygala (Tourn.) Linn. Polygalaceae. 450 sp. cosmop. exc. N. Z., 
Polynes., and Arctic zone. A few have siipular thorns, P, vulgaris 
L. (milk-wort) is common on moors in Brit. The firs, owe their 
conspicuousness to the tw'o coloured sepals; they occur in three 
colours, red, white, and blue, usually on ditferent plants but sometimes 
on the same one. The essential organs in most sp. are contained in 
the keel and emerge from it, as in Leguminosae, when it is depressed 
by a visiting insect. P, Senega L. (Senega snake-root) in N. Am. is 
medicinal. 

Pol3rgalac6ae. Dicotyledons (Archichl. Geraniales). 10 gen. with 
700 sp., cosmop. exc. N. Z., Polynes., and Arctic zone. Herbs, 
shrubs, or small trees with simple entire alt. opp. or whoried usually 
exstip. leaves ; the stipules when present are usually thorny or scaly. 
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Infl, p. raceme, spike, or panicle, with bracts and bracteoles. Fir. di 
plochlam., medially zygoniorphic. K 
usually 5, rarely (5), the 2 inner sepals 
(dlae) often large and petaloid ; C 5, 
rarely all present usually only 3 — the 
lowest and two upper — more or less 
joined to sta.-tuhe, the median anterior 
petal keel-like and often with a ter- 
minal brush ; A in two 5-merous 
whorls, usually only 8, or 7, 5, 4 or 
3, usually united below into an open 
tube; G (3 — 2), usually (2)? antero- 
posterior; ovary 2-loc- w ith i anatro- 
pous pendulous ovule in each loc. 

(rarely t-loc. with 00 ovules). Cap- 
sule, nut or drupe. Endosperm or Floral diagram of wjr- 
not. The floral mechanism, like the If 

Structure, resembles that found in and bracts black ; the mi.sdng petaK 
many Leguminosae. Chief genera: represented by ^dotted lines, the 

Polygala, Seciiridaca, Xanthophyl- a. y . 

lum. Placed in Polygalinae by Benth. -Hooker, in Aesculinae by 

Warming. [See Krameria.] 

Polygraleae (Benth.-Hooker) = Polygalaceae. 

Polygalinae (Benth. -Hooker). The 3rd cohort of Polypetalae (p. 141). 

Polygonaceae. Dicotyledons (Archichl. Polygonales). 30 gen. with 
750 sp. chiefly N. temp. ; a few trop., arctic, and S. hemisph. Most 
are herbs wdiose leaves (exc. Eriogoncae) possess a })eculiar sheathing 
stipule or ochrea (ocrea) clasping the stem above the leaf-base. This 
forms a characteristic feature of the order. The infl. is primarily 
racemose, but the partial iiifls. are usually cymose. [See Eriogonum. 
The firs, are ^ , regular, cyclic or acyclic. The former have usually 
the formula P 3 + 3, homochlamydeous ; A 3 + 3, G (3); but many 
vary from thi.>5 type. Oxyria is 2-merous; others, e.g. Eriogonum, 
Rheum, have ‘ dedoublement’ of the outer sta. The acyclic firs, have 
P 5, arranged according to the 2/5 phyllotaxy (e.g. Polygonum), 
A 5 — 8, G (3). Ovary i-loc. wdth i erect orthotropou.s ovule and 3 
styles. The flrs. are pollinated by wind or by insects. The fruit is 
almost always a triangular nut, with smooth exterior. The seed con- 
tains an excentric curved or straight embryo surrounded by mealy 
endosperm, sometimes ruminate. The fruits are usually wind-distri- 
buted; the commonest type of mechanism is that the persistent 
perianth forms a membraneous wing round the fruit. Other fruit > 
are provided with hooks for carriage by animals. See individual 
genera or Dammer in Nai. PJl. 

Classification and chief ge^iera (after Dammer) : 

A. Flower cyclic, endosperm not ruminate. 
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I. RCTMICOIDEAE. 

1. Enogoneae {no ochifidi): Chorizanthe, Eriogonum. 

2. Rwjiiceae (ochreate) : Rumex, Rheum, Oxyria. 

B. Acyclic (except a few Coccoloboideae) 

II. POL YGONOIDEAE (endosperm not ruminate). 

3. Atraphaxideae (shrubs) : Calligonum. 

4. Polygoneae {htths)\ Polygonum, Fagopyrum. 

III. COCCOLOBOIDEAE (ruminate). 

5. Coccolobeae {nhW'^Wy 5): Muehlenbeckia, Coccoloba. 

6. Triplarideae (usually dioecious); Friplaris. 

[Placed in Curvembryae by Benth.-Hooker, in Polygoniflorae by 
Warming.] 





Floral diagrams after Kichler), Rheum ; B, Poly^^onutn tataricuni \ C. 

Rumex; D. Po/yt^onuni la/Kitkt/oiiuni. Itracts and bracteole^ are omitted, and in 
C and D the a\i>. also. (Jlands in /> shaded. The asterisks represent missing sta. 


Polygonales. The 9th cohort of Archichlamydeae (p. 137). 

Polygonatum ('rourn.) Adans. Liliaceae (vn). 25 ^p. N. temp.; 3 in 
Bril. (Solomon’s seal). Theie is a sympodial fleshy rhizome, upon 
which the annual .shoots leave curious seal-like inark> when they die 
away. lull, unilateral; fir. homoganiou-^, bee-pollinated. 

Polygoniflorae (Warming). The 3th cohort of Choripelalae (p. 146). 

Polygonum (Tourn.) Linn. Polygonaceae (li. 4). 150 sp. universal, 

but esp. temp, (ii in Brit., knot-gias,s, bistort, &c.). In habit the 
genus varies much, though all are herbaceous. Some are xerophytes, 
some water plants (e.g. t>ur common P. amphibium L., wdiich may 
however be found almost as often on land where it.s leaves have not 
the stalks of the water form). The firs, are in spikes and panicles 
(the partial infl. is cymose). Firs. ^ , acyclic, usually with a coloured 
5-ieavecl perianth and about 8 sta. Honey is secreted at the base of 
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the sta., and the firs, are visited by insects, but in very varying degree 
(see the interesting series of sp. described by M idler in Fert, of FFs. 
p. 509). Cleistogamic firs, are found under the ochrea in F. avicu- 
y lare L. &:c., and this sp. also is said to possess subterranean cleisto- 
gamic firs. In P. viviparum L. (an alpine Brit. sp. ) many of the firs, 
are replaced by bulbils in the lower part of the infl. (cf. Lilium, 
Allium). [For P, F'agopyrum L. see Fagopyrum.] 

Polypetalae (Benth. -Hooker). A division of Dicotyledons (p. 141). 
Palypodiaceae. Filicineae Leptosporangiatae (Homosporous). 55 gen. 
with 3000 sp., cosmop. Mostly herbaceous perennials with a creeping 
rhizome or erect root-stock ; many are epiphytic. Leaves usually large 
and pinnate, with sori on the lower sides. Each sorus consists usually 
of a large number of stalked sporangia, each with a vertical incomplete 
annulus and dehiscing transversely- An indusium may or may not 
be present. Chief era: Acrostichiim, Davalha, Pteris, Polypo- 
dium, Platycerium, Adiantum, Asplenium, Aspidium, Nephrodiuin. 
Polypodimn Linn. Polypodiaceae. 400 sp. cosmop. Several occur in 
Brit., viz. P, alpcstre Ploppe, P. Dryopteris L. (oak- fern), P. Phego- 
* pteris L. (beech-fern), P. vulgare L. (common })olypody). They 
have circular naked sori. Many trop. sp. are epiphytic and show 
interesting features. The rhizomes creep over the supporting tree, 
and humus is collected in nichcN formed between it and the leaves. 
An ordinary P. leaf with its bare petiole below would be useless, 
but these sp have leaves vihose blade reaches down to the base. P, 
Heracleum Kze. is a good example. P. qucrcijolmm L. and others 
are still more interesting, as they e.xhibit two kinds of leaves, the one 
of the ordinary branched type, projecting out from the support and 
serving for assimilation and spore-bearing, the others small leaves like 
those of the oak, close to the rhizome, forming humu.s-collecting niches 
(cf. Platycerium, and .see Goebel PflanzenluoL Sch. i. p. 216). 
Polypogon Desf. Gramineae (viii). 10 sp. warm temp, and trop. ; 2 
in Brit, rare (beard-grass). 

Polystachya Hook. Orchidaceae (9). 40 sp. trop., esp. Afr. 

Pomaceae (Warming). = Rosaceae (sub-order II). 

Pomadenis Labill. Rhamnaceae. 20 sp. Austr., N. Z. 

Pontederia Linn. Pontederiaceae. 2 sp. Am. Firs, trimorphic, hetero- 
sty led (cf. Lythrum). P. crassipes Eichhornia crassipcs. 

Pontederiaceae. Monocotyledons (Farinosae). 6 gen. with 21 sp. 
trop. Water plants (p. ibS), floating or rooted, of symjMjdial .struc- 
ture, the successive axes ending in infls. (sympodial cymose pseudo- 
racemes). Often, e.g. in Eichhornia, the axillary shoot is adnate to 
the main shoot from which it .springs (p. 34). Sometimes extra 
branches are formed, and the axis of the infl. is often pushed to one side 
so that it appears to spring from a leaf-sheath. FIs. zygomorphic. 
P (3 + 3)> persistent; A 3 + 3» epiphylious, G (3), 3-Ioc. with 00 ana* 
tropous ovules, or i-loc. with i ovule; style long, stigma entire or 
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slightly lobed. Capsule or nut. Embryo central in the seed, scarcely, 
or not, shorter than the rich mealy endosperm. Chief genera: Eich- 
hornia, Pontederia. Placed in Coronarieae by Benth.- Hooker, in 
Liliiflorae by Warming. 

Poptilus Linn. Salicaceae. i8 sp. N. temp. P. alba L- (white poplar) 
and P. treniula L. (aspen) in Brit. Like Salix in most features, but 
the firs, are wind-pollinated and have no honey; correlated with this 
is the fact that they have usually more sta. than those of Salix. The 
wood of P, alba is useful, and also that of P> nigra L. (black poplar) 
with its variety pyramidalis Spach i^P. fastigiata Desf.), the Lombardy 
poplar, often grown in parks &;c., P> canadensis Michx. (cotton-wood 
tree, N. Am.) and others. P. halsamifera L. is the balsam poplar, 
and yields a resin known as Tacamahac (see Calophyllum). 

Porana Burm. f. Convolvulaceae (i. 4). 10 sp. Indo-mal., Austr. 

Porlieria Ruiz ct Pav. Zygophyllaceae. 3 sp. Mexico and Andes. The 
leaflets of P. hygrornetrica Ruiz et Pav. spread out horizontally at night, 
but during the day are folded up in pairs against one another, avoid- 
ing exce.ssive transpiration. 

Pomim (Tourn.) Linn. — Allium Tourn. 

Portulaca Linn. Portulacaceae. 20 sp. trop. and subtrop. The fir. 
has a semi-inferior ovary and 4 — 00 sta. It is homogamous with self- 
fertilisation on withering, and remains closed in bad weather. The 
sta. of P, oitTacca L. are sensitive to contact and move toward the 
.side touched. 

Portulacaceae. Dicotyledons (Archichl. Centrospermae). 17 gen. with 
144 op., cosmop., but e.sp. Am. Most are annual herbs, often with 
fleshy leaves, and with stipules (sometimes represented by axillary 
bundles of hairs). Firs, usually in cymes (often dichasia with tendency 
to cincinni), regular, 5 . K 2, the lower sepal (usually anterior) over- 
lapping the upper (the two are often regarded as bracteoles) ; C 5 ; 
A 5 + 5, or 5 opp. the petals, or some other number ; G (2 — 8) usually 
(3), superior exc. in Portulaca, i-loc, with several stigmas and 2 — oo 
campylotropous ovules on a central basal placenta. The firs, secrete 
honey and are mostly insect-pollinated. Fruit a capsule wdth albu- 
minous seeds; that of Claytonia and Montia is explosive; embryo 
more or less curved round the perisperm. Chief genera : Calandrinia, 
Spraguea, Claytonia, Montia, Portulaca, Lewisia. Placed in Caryo- 
phyllinae by Benth. -Hooker, in Curvembiyae by Warming. 

Portulaceae (Benth. -Hooker) = Portulacaceae. 

Portulacaria Jacq. Portulacaceae. 2 sp. S. Afr. 

Posidonia Kon. Potamogetonaceae. 2 sp. Austr., Medit. 

Posoquerla Aubl. Rubiaceae (i. 8). 5 .sp. S. Am. 

PotamogetOU ( 7 'ourn.) Linn. Potamogetonaceae. 50 sp. cosmop. 
II or more (cf. Rubus) in Brit. (jKuid-weed). Water plants with 
creeping sympodial rhizomes and erect leafy branches; leaves all 
submerged or some floating. A whole series of types occurs, begin- 
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ning^ with the floating sp. and ending with the narrow-leafed sub- 
merged ones (see p. 169). There can be no doubt of the origin of 
the P. from land plants, and Schenck looks upon natans L. as the 
^ sp. least modified to suit a water existence, i.e, the nearest to the 
ancestral type. The upper leaves are ovate, leathery, and float on the 
water; the lower are submerged, and sometimes reduced to a linear 
fonn. Then come such sp. as P, hcterophylhis Schreb. where the 
submerged leaves are all narrow. Next P. huens L., P, crisptts L., 
&c. with all the leaves lanceolate and submerged. Then in P. ob- 
iiisifolius Mert. et Koch, P. pusillus L., &c., the leaves are narrow 
and of a long ribbon shape. P. tf'ic/ioidcs Cham, et Schlecht. repre- 
sents the most highly modified type of all. [All the above are Brit, 
sp. ; they are best studied at first in a herbarium, for P. is as v^ariable 
a genus as Rubus or Hieracium, and the sp. are exceedingly difficult 
to determine. The fact is that probably the genus is still in a condition 
of rapid evolution of which the sp. above mentioned represent various 
stages.] Interesting phenomena connected with the above are to be 
seen in the germination of the seeds. The internal anatomy also 
shows interesting features in the series of types mentioned. 

Hibernation occurs in different uays; some sp. remain green all 
wnnter; P. naiaits, Sic, die down and leave only the rhizome ; pcc- 
tinatus L. forms peculiar tubers on .special branches (Schenk, J Passer- 
gezvachse, p. 86) ; P. crispus and others form winter buds with broad 
leaves (not closely packed as in Utricularia Ac., but wavy, like holly 
leaves); P. obtusifolitis forms winter buds of the ordinary kind. The 
firs, are of simple structure, aiTanged in spikes which project above 
the water. Each has 4 sta. in two whorls, and 4 cpls. From the 
connective of each .sessile anther there grows out a cup-shaped ex- 
pansion .simulating a perianth leaf. The fir. is j>rotogynous and wind- 
fertilised. The outer layer of the pericarp contains air, so that the 
fruit, which is an achene, floats on the water and may thus be carried 
to a distance, finally sinking when the air escapes. [For further details 
see p. 168 and Literature on p. 204.] 

Potamog^etonaceae. Monocotyledons (Helobieae). 9 gen. with 70 sp. 
cosmop. All are \^ate^ plants, several of them i>eing marine. There 
is in most a creeping stem or rhizome, mono- or sym-podial, attached 
to the soil by adventitious roots, and sending off erect branches u}v 
wards into the water. The.se usually have ribbon leaves, submerged 
(exceptions occur in Potamogeton), arranged in J phyllotaxy. I'he 
base is sheathing, and w ithin the sheath are the small .scales {squamulae 
intravaginales) which occur in most of the orders of Helobieae. The 
infl. is a spike or cyme, or the firs, solitary. The firs, possess no true 
j>enanth (exc. Zannichellia ? ), but Potamogeton shows leaf-like out- 
growths from the sta. which perform the perianth functions; similar 
structures occur in Zostera and Ruppia. In several genera it is not 
easy to decide what is to be regarded as the flr. (see Zostera). 
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Fir. 5 or unisex., regular, i — ^4-merous. Cpls. free or only i. 
Ovules I in each cpL, pendulous, orthotropous. Fruit one-seeded. 
No endosperm. Embryo with well developed hypocotyl. For details 
see genera. 

Chief genera : 

A. Firs, in spikes : 

1. salt water: Zostera, Phyllospadix, Posidonia, Ruppia. 

2. fresh or brackish : Potamogeton. 

B. Firs, in cymes or solitary : Cymodocea, Zannichellia. 

[Benth. -Hooker unite P. to Aponogetonaceae, Juncaginaceae and 

Naiadaceae, and place the whole order (Naiadeae) in Apocarpae, 
Warming places it in Helobieae.] 

FotentiUa Linn, (inch Comamm Linn., Sil>baldia Linn., Tornientilla 
Linn.). Rosaceae (ili. 6 b). 200 sp. chiefly N. temp, and arctic, a 

few S. temp, and Andes; 9 in Brit., inch P. Anserina L. (silver- 
weed), P. replans L. (cinquefoil), P, Comartim Nesth, P. Tornientilla 
Neck, (tormentil), &c. Herbs, us lally with creeping stems which root 
at the nodes and thus multiply the plant vegetatively. There is a 
well-marked cpicalyx of small green leaves outside and alt. with 
the .sepals. These are the stipules of the sepals united in pairs; often 
one or more of them may be seen with tw'O lobes or even completely 
divided. Firs, homogamous, fly- visited; honey is secreted by a ring- 
shaped nectary within the sta. 

Poterium Linn, (inch Sanguisorba Ru])p. ex Linn.), Rosaceae (ill. 9). 
30 sp. N. temp.; 2 in Brit, (burnet). P. Sanguisorba L. is anemo- 
philous with long pendulous sta. (cf. Thalictrum, Artemisia); it is 
also gynomonoecious, the $ firs, at the t(>p of the spike opening first, 
anti afterwards the 5 firs, below. P. (S,) officinale A. Gray shows 
more trace of its entomophilous ancestry; the sta. are rigid and of 
a reddish cok)ur, the stigma is less branched, and there is a nectary 
round the style (cf, Rumex and Rheum). 

Pothos Idnn. Araceae (i). 30 sp. trop. As., Madagascar. Mono- 

podial (see order). Stem climbing, with adventitious roots. The 
buds break through the leaf-axils, so that the branching seems 
infra-axillary. Fir. $. P 3-1- 3. 

Pourthlaea Dene. Rosaceae (ii. 4). 5 sp. E. As. 

Pouzolzla Gaudich. Urticaceae (3). 35 sp. Old World trop. The 

root of P. tuberosa Wight is eaten in India. 

PrangOB Lindh Umbelliferae (6). 30 sp. Mexlit., Cent. As. 

Prasium Linn. Labiatae (iii). r sp. Medit, 

Pratia Gaudich. Campamilaceae (in), 16 sp. .S. Am., Austr., trop. As. 

Premxia Linn. Verbenaceae (iv). 40 sp. trojx and subtrop. (exc. Am.). 

Prenantlies \'aill. ex Linn. Compositae (xni). 27 sp. N. temp, and 
Afr. 

Prlestleya DC. Leguminosae (iii. 3). 15 sp. S. Afr. 

PiimiUa Linn. Primulaceae (i). 146 sp., N. hemisph. chiefly in hilly 
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districts. A few occur elsewhere, e,g, P. farinosa L., var. magellanica 
Hook, at the Str. of Magelhaen. The rhizome is a sympodium, each 
joint tenninating in an infl. In some sp. this consists of successive 
whorls of firs, arranged up a long stalk, c.g. P. japonica A. Gray. 
The genus has been monographed by Pax (see Nat. Pfl.). A few of 
the more important sp. are: P. sinensis Sabine, the Chinese prim- 
rose, P. elatior Hill, the oxlip (Brit.), P. vulgatis Huds. {P. acaulis 
Hill), the primrose (Brit.), P, veris Lehm. (/^ officinalis Jacq.), the 
coM’slip (Brit.), P. farinosa L. (Brit.), P. japonica A. Gray, a most 
beautiful plant, not as often cultivated as it deserves to be, P. Au- 
ricula ,L., the auricula with its many forms. A great many hybrids 
also occur, and garden varieties. An interesting one is the double 
crowned cowslip, in which the calyx has become })etaloid, so that the 
fir. looks as if it had two corollas, one within the other. 

The firs, of P. are dimorphic, heterostyled. On one plant are 
found long-styled firs., with sta. halfway up the tube of the corolla 
and the stigma at its mouth; on another plant are short -styled firs., 
with stigma halfway up and antheis at the mouth. The depth and 
narrowness of the tube render the fir. adapted to bees or butterflies, 
and these will tend to carry pollen from long sta. to long style or 
from short sta. to short style. These ‘legitimate’ pollinations (see 
Lythrum and p. 88) which are at the same time crossings, are the 
only ones which produce a full complement of fertile seed. 

The flower stalks in the umbellate forms, e.g, cowslip, stand close 
and erect till the firs, open, then they spread out, and close up again 
as the fruit ripens; thus the capsule is held erect and the seeds must 
be shaken out. 

Frimulaceae. Dicotyledons (Sympet. Primulales). 28 gen. with 350 
sp. cosmop., but esp. N. temp. There 
are 9 Brit, genera, representing all but 
one of the suborders. They are herb- 
aceous plants, commonly perennial, 
wdth rhizomes or tubers ; leaves opp. 
or alt., exstip. The firs, are often 
borne on scapes, which when more 
than one flowered are terminal; they 
are usually actinomorphic, 5 , often 
heterostyled, and 5-merou.s, without 
bracteoles, the odd (4lh) sepal poste* 
rior. K (5) persistent ; C (5), regular 
(exc. Coris), or 5, or o (Glaux); A 5, 
epipetalous and opposite the petals; 
occasionally 5 staminodes alternate 
with the petals ; anthers introrse. 

The presence of the staminodes here 
as in M3Trsinaceae, explains the antepetalous position of the sta, as due 
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to the abortion of the originally outer whorl. Much discussion took 
place on this subject in former times, especially after Pfeffer’s discovery 
of the peculiar development of the corolla from the backs of the 
sta. (see Eichler, BiiUhendiag, or Asa Gray, Struct. Bot. p. 197). 
Ovary superior or half-inferior (Samolus), syncarpous wdth free 
central placenta, typically of 5 cpls., but this is not easily proved, 
as no partitions (cf. Caryophyllaceae) are found in the ovary and the 
style and stigma are simple. The capsule splits into 5 valves, and 
monstrous firs, with 5 leaves in place of the ovary occur; hence we 
may perhaps assume 5 cpls. Ovules ce, spirally or in whorls on the 
placenta, semi-anatropous. The morphology of the free-central 
placenta has also been a subject of dispute (see Pax in Nat. PJl.^ or 
Eichler, Bliithendiag.). 

A great number of the P. have heterostyled flow'ers (Primula, 
Hottonia, Glaux, Androsace, &c., q.v. for details). 

The fruit is a capsule, dehiscing in various ways, but usually by 
teeth at the tip, (ine opposite to each sepal. Seeds few or many; 
embryo small, in fleshy endosperm. 

Classification and chief genera (after Pax): 

A. Flowers regular. Calyx not spiny. 

a. Limb of corolla never bent back on tube, 
o. Corolla aestivation quincuncial. 

1 . Primuicae (ovary sup.): Primula, Androsace, Solda- 
nella, Hottonia. 

11 . Sanioleae (ovary semi-inf.): Samolus (only genus). 

/!?. Aestivation convolute. 

III. Lysitnachieae : l.ysimachia, Steironema, Trientalis, 

Glaux, Anagallis, Centunculus. 

b. Limb of corolla bent back. 

IV. Cyclamineae : Cyclamen, Dodecatheon (only genera). 

B. Flowers medially zygomorphic. Calyx spiny. 

V. Corideae : Coris (only genus). 

[Placed in Primulales by Benth.- Hooker, in Primulinae by 
Warming.] 

Primulales. The 2nd cohort (EngK r) of Sympetalae (p. 139). The 5th 
cohort (Benth. -Hooker) of Gamopetalae (p. 143). 

Primulinae (Warming). The 3rd cohort of Sympetalae (p. 146). 

Princlpes. The 4th cohort of Monocotyledons (p. 135). 

Pringlea Anders. Cruciferae (i. i). P. antiscorbutica R. Br., the 
Kerguelen cabbage, is the only sp. It has the habit of a cabbage, 
with the firs, borne on lateral axes, and is a valuable remedy against 
scurvy on account of its essential oil. It grows only “on the tem- 
pestuous shores of Kerguelen’s I,, where winged insects cannot exist, 
because at every flight they run the risk of being drowned. Under 
these circumstances the plant has become modified for fertilisation by 
the wind, acquiring exserted anthers and long filiform stigmatic 

W, II. 2 T 
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papillae. It still retains traces of its descent from entomophilous 
ancestors; for while on the great part of the island it is devoid of 
petals, it occurs abundantly in shaded places with petals” (Muller). 

.^rinoB Gronov. ex Linn. = Ilex Tourn. 

PzloziiTtm E. Mey. Juncaceae. i sp. Cape Col., P. Paltmta E. Mey. 
(/*. serraium Buchen.), the Palmiet, a shrubby aloe-like plant with a 
stem I — 2 metres high, covered with the fibrous remains of old leaves. 
It grows on the edges of streams, sometimes almost blocking them up. 
Vegetative propagation takes place by the formation of runners. Ad- 
ventitious roots are formed between the leaves. [See Buchenau in 
Bibliotheca Botanica^ No. 27.] 

Pritchaxdia Seem, et H. Wehdl. (excl. Washingtonia H. Wendl.). 
Palmae (i. 2). 5 sp. west U.S., Sandwich Is, 

Priva Adans. Verbenaceae (ii). 10 sp. trop. and subtrop. The leaves 

of P. echhtata Juss. are used in Am. as tea. The tubers of P, laevis 
Juss. are edible. 

Proboscidea Schmid. =r Martynia Houst. 

Procris Comm, ex Juss. Urticaceae (2). 5 sp. trop. 

'Prosopis. Leguminosae (i. 4). 25 sp. trop. and subtrop. Some are 

xerophytes, without leaves. Many are thorny, the thorns being 
epidermal, or metamorphosed branches or stipules. P. julijlora DC. 
is the mezquit tree. P, alba Griseb. has sweet succulent pods (Alga- 
roba blanca), used as food. 

Frostantliera Labill. Labiatae (ii). 40 sp. Austr. 

Protea Linn. Proteaceae (i). 60 sp. Cape Colony. Firs, in showy 
heads, often with coloured bracts. 

Proteaceae. Dicotyledons (Archichl. Proteales). 50 gen. with 960 sp. 
“which have a very characteristic distribution; there are in Austr. 
591, trop. E. As. 25, New Caled. 27, N. Z. 2, Chili 7, trop. S. Am. 36, 
south-west Cape Col, 262, Madag. 2, Mts. of trop. Afr. 5” (Engler). 
A consideration of the above figures will show that the great majority 
of the order lives in regions where there is annually a long dry season. 
Correlated with this is the fact that these plants are mostly of xero- 
phytic habit (p. 178). They are nearly all shrubs and trees with 
entire or much-divided exstip. leaves, which have commonly a thick 
cuticle and often a covering of hairs further to check transpiration. 
They also exhibit in their internal anatomy various xeroph)rtic 
characters (see IVat. Pfli)^ The firs, are bonie in racemes, spikes, 
heads and are often very showy; it is noteworthy that many 
have their pollen freely exposed, though they are not w ind -fertilised 
—another peculiarity connected with their life in a dry climate 
(compare the Acacias of Australia). 

The firs, are usually 5 , often zygomorphic. Perianth (4), corol- 
line, valvate ; the leaves commonly bent or rolled back when open ; 
sta. 4, inserted on the tepals, and usually with only the anthers free ; 
G I, ovules many or few or one, pendulous or not, the micropyle 
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facing the base of the ovary. The style is terminal, long, often 
bent inwards. Fruit a follicle, capsule, drupe or nut. Seed ex- 
albuminous. The ovary is sometimes borne on a gynophore and at 
its base are commonly nectarial outgrowths. The firs, are protandrous 
and adapted to insect-fertilisation. 

Classification ami chief genera (see discussion in Nat^ Pfl-Y 

I. PERSOONIOIDEAE (firs, single in axils of bracts; 
ovules seldom few or 2 ; drupe" or nut, one seeded): Persoonia, 
P*rotea, Leucadendron. 

II. GPEVILLOIDEAE (firs, in pairs; ovules several or 2; 

fruit usually dehiscent and many seeded) : Grevillea, Hakea, 
Banksia. H 

[Placed in Daphnales by Benth.- Hooker, in Thymelaeinae by 
Warming.] 

Proteales. The 6th cohort of Archie hlamydeae (p. 136). 

Protiuzn Burm. f. Burseraceae. 50 sp. trop. Am. Some yield 
resins. 

Pnmella Linn. {Brunella Toum.) Labiatae (vi. 4). P. vulgaris L. 
(self-heal) is cosmop. (inch Brit.), the other 5 sp. Medit. Eur. The 
fiTjiting calyx is closed and points upwards in dry air, but opens and 
stands horizontally in damp. 

Pnmus (Tourn.) Linn, (inch AmygdcUus Tourn., Cerastes Tourn.). 
Rosaceae (v. 12). 75 sp. N. temp.; a few trop, P, insititia L. 

(biillace), P. spinosa L. (sloe or blackthorn), P. Avium L. (gean), 
P, Padus L. (bird -cherry), in Brit. The dr.-buds are laid down in 
August or September of the preceding year. There is i cpl., which 
gives rise to a drupe, while the hollow receptacle usually falls away. 
Many sp. are cultivated for their fruit, e.g, P. Armeniaca L. (apricot), 
P. domesiica L. (plum, prune), P. Amygdalus Stokes (almond), P, 
Persica Stokes (peach, with its smooth-fruited variety the nectarine), 
P, Cerasus L. (cherry), &c. P, Laurocerasus L. is the cherry laurel; 
it has extra-doral nectaries (p. 1 17) on the backs of the leaves, showing 
as browmish patches against the midribs. The spines of some sp. are 
axillary, as in Crataegus. 

Psamina Beauv. = Ammophila Host. 

Psenderanthemimi Radlkf. Acanthaceae (iv. B). 60 sp. trop. 

Fsendolariz Ciord. Coniferae (i. r b). i sp. P, Kaempferi Gord., 
the golden pine, China. Like Larix, but distinguished chiefly by the 
deciduous fruit-scales. 

Psemdotsuga Carr. = T suga Carr. 

Psidiuiii Linn. Myrtaceae (i). 100 sp. trop. Am. Many yield edible 

fruit, eg. P. Guajava L., the guava. 

Psilotaoeae. Lycopodinae (Homosporous). Two genera (Psilotum, 
Tmesipteris) with 3 sp. trop. and subtrop. The mature sporophyte 
has no roots, their functions being performed by the branched rhi- 
zomes. The aerial branches bear only scale-leaves in Psilotum. The 

21 2 
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Sporangia are 2- or 3-loc., borne on small two-lobed sporophylls. 
“ There has been much disagreement as to the morphological nature 
of the sporangiophores of the Psilotaceae, The two chief views are 

^ the following: (i) that the whole sporangiophore is a single foliar 
member; (2) that it is a reduced axis bearing a terminal synangium 
and two leaves. The recent ver>’ careful researches of Bower upon 
the origin of the sporangiophore and synangium confirm the former 
view” (Campbell; see also Bower in Phil. Trans. CLXXXV, 1894, 
P- 473)- 

“ The fully-developed synangium (2-loc. in Tmesipteris, 3*loc. in 
Psilotum) has the outer walls of the loculi composed of a superficial 
layer of large cells, beneath Vhich are several layers of smaller ones. 
The cells composing the septa are narrow tabular ones ; occasionally 
the septum is partially absent.... Bow-er regards the whole .synangium 
as homologous with the single sporangium of Lycopodium” (Camp- 
bell). The prothallus has not been seen. 

Psilotum Sw. Psilotaceae. 2 sp. trop. They are probably saprophytic 
in their habit, and have neither roots nor green leaves, but only green 

'' stems. See order for details of sporangia &c. Vegetative reproduction 
is common, small gemmae being formed upon the rhizomes. At fir.st 
no structural differentiation is visible in these, but apical cells are 
formed later. 

Psoralea Linn. Leguminosae (iii. 6). 100 sp. Afr., As., Austr, 

P. esculcnta Pursh (N. Am.) is the prairie turnip, with an edible 
tuberous root. 

Psycbotria Linn. (excl. Mapotirea Aubl.). Rubiaceae (ii. 15). 360 sp. 

trop. Some are heterostyled. Many have the infl.-axis brightly 
coloured. See Cephaelis. [For P. Jpecacuajiha Stokes see Ura- 
goga.] 

Ptelea Linn. Rutaceae (ix). 7 sp. N. Am. P. trifoliata L. is often 

grown in parks (shrubby trefoil). Firs, monoecious. Fruit winged 
(cf. Ulmus). 

Pterldopli3rta. Vascular Cryptogams, one of the four chief division.s 
of the Vegetable Kingdom. They have a well marked alternation of 
generations, the oophyte (garnet ophyte or sexual generation) being 
insignificant in size compared to the sporophyte (asexual generation), 
but still capable of independent growth. The life history of a typical 
Pteridophyte may be shown diagrammatically as follows, taking the 
fern as an example : 

Fern-plant sporophylls sporangia spores 

t '!• 

r ^ v j \ spermatozoid antheridia 

fertilised ovum 1 ^ u > i ■ prothallus. 

( ovum archegoma ] ^ 

The ‘plant’ or asexual generation alternates with the prothallus or 
sexual generation. In many P. there are male and female prothalli. 
The prothallus corresponds to the * plant ’ in a moss or liverwort, 
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whilst the sporogonium of these latter is the equivalent of the ‘ plant ’ 
in a fern or lycopocl. 

The plant itself takes various forms in the different groups. Except 
in the tree ferns and in fossil forms it does not attain any great size. 
There is an erect stem in many ferns &c. ; others have creeping stems 
(e.g. Lycopodium and Selaginella). rhizomes (many Ferns), or floating 
stems (Hydropterideae). The leaves are simple, except in many ferns. 
There is no primary tap-root, but roots are formed as required from 
the stem or leaves. Internally there are well marked vascular bundles 
in both stem and leaf, and most of the anatomical features of Phanero- 
gams may be found here also. 

The sporangia arise upon the leaves, either on the ordinary foliage 
as in most ferns, or on specially metamorphosed leaves as in Osmunda, 
blquisetiim, Lycojxxiineae, Hydropterideae, &c. They may be solitary 
or in grou})s {soH)\ in the latter case they are often protected by a 
special outgrowth of the leaf, the indusium. The spores are formed 
by a complicated process from a single cell or row or layer of cells — 
the archesporium — inside the sporangium : each has a thick waterproof 
outside wall. The spores may be of one kind only, in which case the 
plant is termed homo- or iso-sporons, or of two kinds {heterosporous). 
In this ca.se the smaller spore is termed the vticrospore^ the larger the 
mega- or macro-spore ; the former gives rise to a male prothallus, the 
latter to a female. 

Falling upon the soil (or into the water, in the case of the 
Hydropterideae) the spores germinate under suitable conditions, 
giving rise to the sexttal plants or prothalli. The prothallus is a 
small body without distinction into stem and leaf; it absorbs materials 
from the .soil (usually by rhizoids) and, being green, assimilates in the 
ordinary way. It bears the sexual organs — antheridia (male) and 
archegonia (female). In the homospt^rous forms these are both found 
on the same prothallu-s, except in Equisetum, where, though the 
spores are absolutely similar so far as we can tell, there are separate 
male and female prothalli, as in the heterosporous forms. In the 
antheridia are developed the motile male cells or antherozoids (often 
called spa-maiozoids as they are equivalent to the spermatozoa of 
animals). Fertilisation takes place by aid of water. The mucilage 
contained in the neck of the archegonium is attractive to the sperma- 
tozoids (p. 43), which swim up the neck of the archegonium. One 
of them finally fuses with the ozmjn or female cell at the base of the 
archegonium, and the fertilised ovum {zygote) then developes into a 
new ‘plant’ or asexual generation, being nourished by the prothallus 
until it can assimilate for itself. 

Classification : 

I. Filtcimae : Mostly homosporous, with monoecious prothalli 
(Hydropterideae are hetero.sporous, with dioecious prothalli). 
Stem with few or no branches ; leaves usually large and 
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branched. Sporangia numerous, on ordinary or on meta- 
morphosed leaves, commonly collected into sori. See F. for 
further classification. 

^ II. Equisetineae : Homosporous (some fossil forms are hetero- 
sporous), with dioecious prothalli. Stem much branched with 
jointed intemodes and small sheathing whorls of leaves (not 
green). Sporangia on peltate sporangiophores, forming a 
terminal spike. 

[III. Sphenophylleae : fossW ^XdiTits on\y,'\ 

IV. Lycopodineae : Homosporous or heterosporous ; in the latter 
case the female prothallus remains enclosed in the spore till 
fertilisation. Stem simple or branched ; leaves many, small, 
entire. Sporangia singly on upper side of leaf-bases, or in 
their axils, or sunk in the end of a short branch. 

Pterldiom Gleditsch = Pteris Linn. 

Pteris Linn. Polypodiaceae. lOo sp. cosmop. P. aquilina L. the 
bracken, is best known, and is common in Brit. It has a creeping 
rhizome, bearing tw’o ranks of leaves. At the base of the leaf is a 
nectary whose use is unknown ; ants may be seen visiting it. The 
sori are confluent along the leaf-margin which is curved over them. 
The bracken is sometimes placed in a genus Pteridium distinct from 
all the other sp. on account of its having a true indusium on the inner 
side of the sorus, in addition to the ‘false’ indusium formed by the 
curving over of the leaf blade. Adventitious buds appear on the 
back of the leaf stalk, near the base (cf. Aspidium). Apogamy occurs 
in P. cretica L. (see Filicineae Leptosporangiatae). 

Pterocarpus Linn. Leguminosae (iii. 8). 20 sp. trop. Several sp., 

esp. P. Marsupium Roxb., furnish Kino, an astringent resin. P. 
sanialinus L. f. yields red sandal-wood. The fruit is winged. 

Pterocaiya Kunth. Juglandaceae. 4 sp. N. temp. 

Pteroceplialus VailI. = Scabiosa Tourn. 

Pteronia Linn. Compositae (in). 52 sp. S. Afr. 

Pberostylls R. Br. Orchidaceae (4). 40 sp. Austr., N. Z., New Caled. 
The median sepal, with the petals, forms a hood over the rest of the 
flr. The flap of the labellum hangs out below and is irritable. If 
an insect land on it, it instantly moves up and imprisons the visitor 
against the column ; the only mode of escape is by squeezing past the 
stigma and anther. After half-an-hour the lip goes down again and 
is ready for another capture (Darwin, Orchids, p. 86). 

Ptychospeima LabilL Palmae (iv. 6). 15 sp. Indo-mal. Firs, in 

threes, 2 cf and i P, {Seaforthia) elegans Blume is a favourite 
ornamental palm. 

Pugionium Gaertn. Cruciferae (iv. 18). 2 sp. Mongolia. 

PQlicarla Gaertn. Compositae (iv). 30 sp. Eur., As., Afr. /*. dysen- 
terica Gaertn. (Intda dysenUrica L.) in Brit, (flea-bane). 

Pulmonaria (Toum.j Linn. Boraginaceae (iv. 3). 10 sp, Eur. P, 
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officinalis L. (Itjng-wort, formerly officinal) and F, angustifoHa L. in 
Brit. Both have dimorphic heterostyled firs, which change from red 
to blue as they grow older (see order). 

Pnlsatilla (Toum.) Linn. = Anemone Toum. 

Pullieiiaea Sm. L^guminosae (iii. 1). 76 sp. Austr. 

Poxiica (Toum.) Linn. The only genus of Punicaceae. 2 sp., one in 
Socotra, the other, P, Granatum L., the pomegranate, from the 
Balkans to the Himalayas, and cultivated in most trop. lands. The 
young twigs of the tree have four wings, composed simply of epidermis 
and cortical parenchyma ; these are early thrown off. The fir. is 5 , 
regular, perigynous. K 5 — 8, valvate ; C 5 — 8, imbricate. Sta. oc . 
Ovary adnate to receptacle. The mature ovary has a peculiar struc- 
ture, due to a development like that in Mesembryanthemura. Two 
whorls of cpls. with basal placentae are laid down, and then a peri- 
pheral growth tilts ,them up from | to « • a* so that two layers of 
loculi are formed and the placentation appears to be parietal. Ovules 
00, anatropous. The arrangement is also seen in the fruit, commonly 
termed a berry, but not strictly so. The pericarp (axial in part) is 
leathery, and the fleshy inner part round the seeds is really the outer 
layers of the seed coats. 

Pnziicaceae. Dicotyledons (Archichl. Myrtiflorae). Only genus Punica 
(q.v.). Placed in Lythraceae by Benth. -Hooker and in Myrtaceae 
by Wanning. 

Papalia Juss. Amarantaceae (2). 5 sp. Afr., As. 

Purslila DC. Rosaceae (iii. 7), i sp. West U.S. 

Pusaetha Linn. = Entada Adans. 

Pngfthlrinia Adams. Liliaceae (v). 2 sp. W. As. 

Pycnanthemum Michx. Labiatae (vi. ii). 13 sp. N. Am. 

Pyrethrom Hall. = Chrysanthemum Tourn. 

Pyrola (Tourn.) Linn, (inch Moneses Salisb.). Pyrolaceae. 15 sp. N. 
Temp. (5 Brit, wintergreen). Evergreens with creeping stocks. P. 
i^Moneses) umjlora L. has adventitious buds on the roots, and a solitary 
terminal flower. P. mitior L. is the most frequent in Brit. The flrs. 
are in racemes, pendulous, without discs. There is no honey ; the 
stigma projects beyond the anthers, but pollen may at last fall upon it 
from them. P. rotundifolia L. is similar. The seeds of P. are very 
light and are distributed by wind. Many sp. prefer shady places. 

Pyrolaceae. Dicotyledons (Sympet. Ericales). 10 gen. with 30 sp., 
cold N. temp, and arctic. The two Brit, genera represent the two 
types of habit found in the order — evergreen plants with sympodial 
growth from rhizomes (Pyrola), and saprophytes (Monotropa). The 
infl. is terminal; it may be a true raceme (Pyrola), or a cyme, leafless 
or with scaly bracts. Fir. 5 actinomorphic. K 4 — 5 ; C (4 — 5) or 
4 — 5; A 8 — 10, obdiplostemonous ; G (4 — 5). The petals and sta. 
are often at the edge of a nectariferous disc. Anthers introrse, opening 
by apical pores or transverse valves; pollen simple or in tetrads. 
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Cpls. opp. petals ; ovary imperfectly 4 — 5-I0C. Style simple. Ovules 
minute, 00, anatropous, on thick fleshy placentae. Fruit a capsule. 
Seeds 00, small, in loose testa. Embryo of few cells, without differ- 
entiation of cotyledons. Chief genera: Pyrola, Chimaphila, Mono- 
tropa, Sarcodes. Benth. -Hooker united Pyrola and the similar green- 
leaved forms to Ericaceae, making an order Monotropeae for the 
Saprophytes ; they place both in Ericales ; they are placed in 
Bicornes by Warming. 

Pyrus (Toum.) Linn. (incl. Cydonia Toum., Mespihis Tourn,). Rosa- 
ceae (ii. 4). 50 or 60 sp. N. temp. ; 6 in Brit., incl. P. Aucuparia 

Ehrh., i;he rowan or mountain ash, P, Malus L. the apple, &c. The 
receptacle is hollowed out and* united to the syncarpous ovary. The 
flrs. are protogynoiis, and are visited by bees and many other insects. 
Several varieties of pear (P. conununis L.) are self-sterile (see Waite 
in Bull U.S, Agric. Dept, 1894). After fertilisation the finit becomes 
a large fleshy pseudocarp (pOTne)^ the flesh consisting of the enlarged 
receptacle, while the gynoeceum forms the core. Several sp. are 
cultivated for their fruit, eg. P. Malus L. (apple), P. communis L. 
# (pear), P. Cydonia L. (quince), P. germanica Plook. f. (medlar). P. 

japonica Thunb. is often grown upon w'alls. 

Quamoclit Touni. ex Moench = Ipomoea Linn. 

Quercas (Tourn.) Linn. (incl. Pasania Oerst.). Fagaceae. 300 sp. N. 
temp., Indo-mal., Pacific coasts, &c. The oaks are evergreen or 
deciduous trees, in the latter case especially with well-developed 
winter buds. The cupule contains i ? fir. only (see order), and forms 
the acorn-cup at the base of the nut in fruit. Some sp. of the subgenus 
Pasania have 3 $ flrs. The cT flrs. are solitary in pendulous catkins. 
Anemophilous. Many sp, are important economic plants. Among 
the most noteworthy are: Q. Aegilops L. (E. Eur., Orient), whose 
cupules and unripe acorns, known as Valonia, are used in tanning, 
Q. alba L. (N. Am.), the white or Quebec oak (timber), Q. Cerris L. 
(Eur., Orient), the Turkey oak (timber), Q. Ilex L. (Medit.), the 
holly oak (timber, bark for tanning), Q. Kobur L. (Eur., W. As.), 
the British oak (it has two forms, sessilijlora Salisb., pedunculata 
Ehrh.), yielding timber and tan-bark, Q, Suber L. (Medit.) the cork 
oak, whose bark, stripped off in thick layers and flattened, forms 
ordinary cork, Q. ttnctoria Bartr. (N. Am.), whose bark (Quercitron 
bark) forms a yellow dye, and many others. 

Quima Aubl. Quiinaceae. 16 sp. trop. S. Am. 

Quiinaceae. Dicotyledons (Archichl. Parietal es). 2 gen. with 19 sp. 
trop. S. Am. Placed in Guttiferae by Benth. -Hooker. 

QuiUaja Molina. Rosaceae (r. 2). 3 sp. S. Am. Q. Saponaria Molina 
is the soap-tree of Chili ; the powdered bark gives a lather with water. 

Quinaria Rafin. = Vitis Tourn. 

Qnisqiialis Linn. Combretaceae. 4 sp. trop. Afr., As. Q. indica L. 
is best known, ** Up to a height of i m. this shrub grows erect with 
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alt. leaves, and then emits long... often twining twigs, also with alt. 
leaves whose petiole is jointed some way from the base. After the 
leaf-fall the lower part forms a thorn. The flowering twigs have opp. 
leaves.” (Brandis.) Fruit winged. 

Radiola (Dill.) Roth. Linaceae. i sp. Eur. (incl. Brit.), N. Afr.,temp. 
As., A*. Hnoides Roth (all-seed). Infl. a dichasial cyme. 

RafBesia R. Br. Rafllesiaceae. 5 sp. Java, Sumatra, &c. ; parasitic on 
Vitis roots. R. Arnoldi R. Br. has a colossal flr. a yard across and 
weighing 15 lbs. It smells like putrid meat, and is visited and polli- 
nated by carrion flies (p. 103). 

Rafllesiaceae. Dicotyledons (Archichl. Aristolochiales). 7 gen. with 
22 sp. trop. An extremely interesting order of parasitic herbs, whose 
vegetative organs are reduced to what is practically a mycelium like 
that of a true F'ungus, viz. a network of fine cellular threads ramifying 
in the tissues of the host (p. 194). The flrs. appear above ground, 
developing as adventitious shoots upon the mycelium. They are uni- 
sexual, and sometimes of enormous size. Chief getter a: Rafflesia, 
Brugmansia, Pilostyles, Cytinus. Benth. -Hooker term the order 
Cytinaceae, and include in it the Hydnoraceae, placing the whole 
in Multiovulatae Terrestres, Warming places it in Hysterophyta.* 

Rafnia Thiinb. Leguminosae (in. 3). 22 sp. S. Afr. 

Ramondia Rich. Gesneriaceae (i). 4 sp. endemic on Mts. of S. Eur. 

(i Pyrenees, i Olympus, 2 Servia; see p. 159). Fir. almost regular 
with 5 sta. and rotate corolla. 

Ranales. The nth cohort (Engler) of Archichlamydeae (p. 137). 
The first cohort (Benth. -Hooker) of Polypetalae (p. 141). 

Randia Houst. ex Linn. Rubiaceae (i. 8). 100 sp. trop. The two 

leaves at a node are often unequal (p. 38) and one frequently aborts 
early. Thoms often occur. In R, dumetarum Lam. the thorn arises 
in the axil of a leaf above the ordinary bud, and is carried up by 
intercalary growth. 

Rauuncrilaceae. Dicotyledons (Archichl. Ranales), 27 gen. with 700 
spM chiefly N. temp, and well represented in Brit. Most are herba- 
ceous perennials with rhizomes, usually of condensed (root-stock) 
form, and always of sympodial construction. Each year's shoot ends 
in an infl. and a bud is formed in the axil of one of the leaves at the 
base, which forms the next year’s growth. In most sp. the primary 
root soon dies away, and adventitious roots are formed from the stem ; 
often (e.g. Aconitum, Ranunculus sp.) these swell up into tubers 
holding re.serve materials. The leaves are usually alt., with sheath- 
ing bases and often very much divided. The chief exceptions to the 
above general statements, and special cases of interest, are described 
under the genera, e.g. Helleborus, Eranthis, Clematis, Ranunculus. 

The infl. is typically determinate; in Anemone sp., Eranthis, &c., 
a single terminal flr. is produced. More often a cymose branching 
occurs, the buds in the axils of the leaves below the terminal flr. 
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developing in descending order. In Nigella sp. and others, after the 
terminal flr. is formed, the buds below develope in ascending order, 
so that a raceme with an end fir. is formed ; in Aconitum &c. the 
same thing occurs, but the terminal fir. rarely developes. In Nigella, 



Ranunculus acris. Floral diagram of axillary dichasial cyme, with details of 
primary flr. Sta. according to the phyilotaxy. a /3 bracteoles of primary, 
a' /S', a., /3, of later, firs. After Eichler. 

r-' 

Anemone, &c., there is an involucre of green leaves below the flr., 
usually alternating with the calyx. 

The flr. itself is typically spiral upon a more or less elongated 
receptacle, but frequently the leaves of the perianth are in whorls. It 
is usually regular and 5 . The perianth is usually petaloid and rarely 
(e.g. Ranunculus) shows a true calyx and corolla. Frequently there 
occur nectaries of various patterns between the perianth proper and 
the sta. ; these are usually considered as modified petals, but it is as 
probable that they are derived directly from sta. without having passed 
through the petal stage. An interesting series of transitions may be 
.seen by comparing the following firs. : — Caltha (honey secreted by 
cpls., ‘calyx’ present, nothing between it and sta.), Helleborus or 
Eranthis (honey secreted in little tubular ‘petals’), Nigella (ditto, but 
‘petals’ with a small leafy end), Ranunculus auricomus (‘petals’ 
distinct and coloured, with pocket-like nectary at base), R, acris &c. 
(petals large, nectary at base). In Aconitum and Delphinium there 
is a zygomorphic flr. The sta. are usually oo and spiral, the anthers 
extrorse; the cpls. oo, apocarpous, spiral, with either one basal or 
several ventral anatropous ovules. In Nigella the cpls. are united ; 
there is only i in Actaea, which thus forms a link to Berberidaceae. 

As a rule the flrs. are protandrous and the sta. , as their anthers 
open, bend outwards from the centre of the flr. A good series of flrs. 
showing various grades of adaptation to insects may be found in R. 
(cf. pp. 64 seq.), eg. Clematis (pollen flr.), Ranunculus (actino- 
morpbic, honey scarcely concealed at all), Nigella (honey in little 
closed cavities), Aquilegia (honey in long spurs), Delphinium (ditto, 
but zygomorphic al^, and blue in colour), &c. 
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The fruit is a group of achenes or follicles (capsule in Nigella, 
berry in Actaea) ; seeds with minute embryo and oily endosperm. 
The R. are mostly poisonous ; a few, e.g. Aconitum, are or have been 
medicinal. 

Classification and chief genera (after PrantI) : 

A. Ovules many : fruit a follicle, berry or capsule. 

1. Faeonieae (no honey leaves; firs, usually solitary: ovary wall 

fleshy ; stigma broadened) : Paeonia. 

2. HelUboreae (usually honey-leaves; ovary wall rarely fleshy and 

then flrs. in racemes ; flrs. solitary or in cymes or racemes) : 

Caltha, Trollius, Heliebonis, Nigella, Eranthis, Actaea, 

Aquilegia, Delphinium, Aconitum. 

B. Ovule one; fruit an achene. 

3. Anemoneae: Anemone, Clematis, Ranunculus, Thalictrum. 

[Placed in Ranales by Ben th.- Hooker, in Polycarpicae by Warm- 

ing.] 

Banunculus (Toum.) Linn. Ranunculaceae (3)- 250 sp. cosmop., esp. 
N. temp. ; 1 5 in Brit., several of interest. R. Ficaria L. (pilewort 
or celandine) has tuberous roots, one formed at the base of each 
axillary bud ; these may give rise by separation to new plants. 
R. aqnatilis L. (water crowfoot) is often divided into a large number 
of so-called species (see pp. 126, 169) ; it has a floating stem bearing 
leaves which in many forms are of two kinds {heterophyllyy p. 173), 
the submerged leaves being much divided into linear segments, whilst 
the floating leaves are merely lobed. R. repens L. (creeping butter- 
cup or crowfoot) has creeping runners (p. 164) which root at the nodes 
and give rise to new plants. R. acris L, and R. bulbosus L. are 
other common buttercups ; the latter has the base of the stem thick- 
ened for storage. The flrs. of R. are in cymes, regular, with well- 
marked calyx and corolla (see order for diagram). Honey is secreted 
in little pockets at the base of the petals. The flrs. are protandrous 
and visited by a miscellaneous lot of insects (p. 65). 

Eaoulia Hook. f. Comjx>sitae (iv). 18 sp. N. Z., Austr. Woolly 

herbs forming dense tufted masses (p. 180), easily mistaken at a 
distance for sheep ; hence they are knowm as ‘vegetable sheep.* 

Rapatea Aubl. Rapateaceae. 5 sp. S. Am. 

Rapateaceae. Monocotyledons (Farinosae). 6 gen. with 25 sp. S. Am. 
Placed in Coronarieae by Benth. -Hooker, in Liliiflorae by Warming. 
For details .see Nat. Pfi. 

Rapbanas (Tourn.) Linn. Cruciferae (ii. 10), 10 sp. Medit., Eur., 

Java. A. Raphnnistrum L. in Brit. ; its pods are jointed between 
the seeds (lomentose). R. sativus L. is the radish, a biennial wnth 
root-storage (p. 161). 

Rapbia Beauv. Pahnae (iii. 5). 6 sp. trop. Afr., R. vinifera Beauv. 

(the wine palm) occurring also on the Amazon (see order). Spadix 
monoecious ; the bracts have a curious sheathing form. Berry 
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enclosed in large sheathing scales. In J?. Ruffia Mart, roots are 
developed between the dead leaf-bases ; they curve upwards and are 
said to act as respiratory organs. 

Batonia DC. {Matayba Aubl.). Sapindaceae (i). 36 sp. trop. and 

subtrop. Am. 

Ravanala Adans. Musaceae. 2 sp. Madag. and S. Am. They have 
a true sub-aerial stem, which bears large leaves in 2-ranked phyllo- 
taxy, giving the plant a peculiar fan-like appearance. R, guyanensis 
.Steud. is the only Am. sp. of the suborder Ahtseae. R. madagasca- 
riensis J. F. Gmel. is the traveller’s tree, so-called because the water 
that accumulates in the leaf- bases has been used for drinking in cases 
of necessity. * 

Beaumuria Linn. Tamaricaceae. 13 sp. E. Medit., Cent. As. Halo- 
phytes (p. 187). [See Volkens Flora d, aegyptisch-arabische IVicsU.] 

Beineckia Kunth. Liliaceae (vii). i sp. China, Japan. 

Beinwardtia Dum. Linaceae. i sp. N. India. 

Belhania L’Herit. Compositae (iv). 18 sp. S. Afr. 

Bemusatia Schott. Araceae(\i). 2 sp. E. Ind., Java. R, vivipara 

« Schott has a tuberous stem which gives off upright shoots bearing 
scale-leaves : in their axils are little tubers, each of which is provided 
w’ith a terminal hook by which it may be carried away by an animal. 

Benanthera Lour. Orchidaceae (31). 12 sp. Malaya, Cochin China. 

Climbers, 

Benealmia Linn. f. Zingiberaceae. 15 sp. trop. Am., W. Afr. 

Reseda Toum. ex Linn. Resedaceae. 53 sp. Medit., Eur. ; R» lutea 
L. and R. Luteola L. in Brit. R. odorata L. is the garden migno- 
nette. There is a large posterior disc. The ovary and fruit are open 
at the apex. R. hitea is the dyer’s weld; it yields a yellow dye. 

Resedaceae. Dicotyledons (Archichl. Rhoeadales). 6 gen. with 45 
sp. chiefly Medit., also in Eur., As., S. Afr., Calif. Most are xero- 
phytic herbs with alt. stip. leaves and racemes of zygomorphic 5 firs., 
with bracts but w'ithout bracteoles. The axis developes posteriorly 
into a large disc, and upon this side the petals &c. are usually better 
developed than upon the anterior side of the flr. K 4 — 8 ; C o — 8 ; 
A 3 — 40; G (2 — 6) or 2 — 6, in the former case i-loc. with parietal 
placentae. Ovary open at the top; ovules i — ao per cpl., anatropous. 
Fruit capsular; embryo curved; no endosperm. Chief genera: 
Reseda, Oligomeris. Placed in Parietales by Benth.- Hooker, in 
Cistiflorae by Warming. 

Bestiaceae (Benth.-Hooker) = Restionaceae. 

Bestio Linn. Restionaceae. too sp. .S. Afr., Austr. R. tetraphyllus 
Labill. is often grown in botanic gardens. Assimilation is performed 
by the green stems, the leaves being reduced to sheaths. 

Restionaceae. Monocotyledons (Farinosae). 19 gen. with about 250 
sp., mostly in S. Afr. and Austr., a few in N. Z., Chili and Cochin 
China. Xerophytes (p. 178), usually of tufted growth, Math the general 
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habit of a Juncus; below ground is a rhizome with scaly leaves, giving 
off erect cylindrical shoots bearing sheathing leaves (rarely with 
ligules), which have a short blade, or sometimes none at all, in which 
case assimilation is performed by the stem. Firs, dioecious (rarely 
monoecious or 5 )• regular, in spikelets. Perianth in two whorls, but 
single members are often absent. Sta. 3 or 2, opp. to the inner 
perianth -leaves. Ovary superior, i — 3'loc., with i pendulous ortho- 
tropous ovule in each loc. Capsule or nut. Embryo lens-shaped, in 
mealy endosperm. Chief genus: Restio. Placed in Glumaceae by 
Benth. -Hooker, in Enantioblaslae by Warming. .See Nat, PJi, for 
further details. 

Restrepla H. B. et K. Orchidaceae (12). 12 sp. trop. Am. 

Betinispora Sieb. et Zucc. = Thuya Linn., &c. Seedlings of many sp. 
of the genera Chamaecyparis, Cupressus, Thuya, ikc.^ exhibit, instead 
of the decussate appressed leaves of the mature plant, spreading 
needle-leaves (often in whorls of 4) like those of Abies &c. (see p- 113 
and cf. Pinus, Acacia, If now these young seedlings be used as 

offsets, the new plants thus formed retain throughout life this form of 
foliage ; and plants are thus obtained of totally different habit from the 
ordinary habit of these genera. To these ‘seedling forms’ the name R. 
was given. Many are found in gardens. The synonymy of the chief 
of these is as follows: decussata hort.— Thuya orie?italis; R. fili' 

fera Yq^\^?>=- C upressus obtusa ; R, juniperoidcs Carr.= Thuya orten- 
talis ; R, obtusa Sieb. et Zixcc, — Cupressus obtusa; R. pisifera Sieb. 
et 7 .\xcc, — Cupres.su s pisifera ; R. reeurz>ata hort. and R. n'gida Carr. 
= Thuya orientalis ; R, squarrosa Sieb. et Zucc. and R. strUta hort. 
=- Cupressus pisifera. For further synonymy see Index Keiuefisis, 

Bliaga^olus Tourn. ex Scop, (inch Hedypnois Schreb. and Garhadiolus 
Jaiib, et Spach). Compositae (xili). 8 sp. Medit, , Orient. The 
fruit is linear and has no pappus, being completely enwTapped in an 
involucral bract. 

lUiairmaceae. Dicotyledons (Archichl. Rhamnales). About 40 gen. 
with 500 sp., found in all districts suited to the growth of trees. 
Nearly all are trees or shrubs, often climbing (by aid of hooks in 
Veiitilago, tendrils in Gouania &c., twining stems in Berchemia) : 
thorns occur in some, and especially in Colletia and its allies, to 
which a most peculiar habit is thereby imparted. In these plants too, 
serial buds occur in the leaf-axils. Leaves simple, usually with stipules, 
never lobed or divided. Infl. cymose, usually a corymb. 

Fir. inconspicuous, 5 or rarely unisexual, regular, sometimes apeta- 
lous. Receptacle hollow, free from or united to the ovary. K 5 — 4, 
valvate; C 5 — 4, usually small, often strongly concave, frequently 
clawed at base. Sta. 5 — 4, alt. with sepals, usually enclosed by the 
petals, at any rate at first. Disc usually well developed, intra-starai* 
nal. Ovary free or more or less united to receptacle, 3 — 2- (rarely by 
abortion i-) loc. (sometimes 4- or typically i-loc.); in each loc. i 
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(rarely a) basal ovule with downwardly-directed micropyle Style 
simple or divided Fruit dry, splitting into dehiscent or indehiscent 
mencarps, or a drupe with r or several stones, or a nut Endosperm 
^ little or none Many of the dry fruits show special adaptations for 
wmd carriage, eg Palmrus, Ventilago The order is closely related 
to Vitaceae, from which it is chiefly distinguished by the small petals, 
the receptacle, the endocarp and simple leaves, it also approaches 
Celastraceae, the chief distinction being the antepetalous sta Chief 
genera Ventilago, Palmrus, Zizyphus, Rhamnus, Hovenia, Ceano- 
thus, Phylica, Colletia, Gouania Few are of economic value , see 
Zizyphus, Rhamnus, Hovenia Benth Hooker place the order in 
Celastrales, Warming in Frangulinae 
Rhamnales The 17 th cohoit of Archichlamydeae (p 138) 

Rhamneae (Benth Hooker) = Rhamnaceae 

Rhamnus Tourn ex 1 inn Rhamnaceae 70 sp N temp , a fen trop 
and S temp , 2 in Brit , R cathaitua L the common or purging 
buckthorn, and R Frangula L , the Alder buckthorn The R are 
shrubs with alt or opp leaves and small cymose clusters of firs 
The genus is dnided into two sections To § i, Emhamnus (firs 
usually 4 merous, polygamous or dioecious), belong R Alaiernus L 
(Medit ) and R caihaitica (Eur , As , IMedit ) whose berries possess 
active purgative properties , the juice of the fruit is mixed with alum 
and evaporated, thus forming the paint known as sap green , also 
R tnfectoria L (Mts of S Eur ) whose berries are known as Graines 
d’ Avignon or ‘yellow berries’ and yield useful green and yellow 
dye stuffs, *and R chlorophora Dene from whose bark the Chinese 
prepare the dye known as ‘Chinese green indigo’ used in dyeing silk 
\R utihs Dene is also employed) To § 2, Frangula (firs usually 
5 merous, 5 ), belong A Frangula (Eur , As , N Afr ) whose bark 1$ 
officinal (cathartic) and whose wood forms one of the best charcoals 
for gunpowder, R Purshiana DC in N Am , whose bark (Caseara 
sagrada) is largely used as a cathartic 
RhapMdopliora Hassk Araceae (ii) 25 sp E Ind Plants with 
sympodial climbing stems with clasping roots and pendulous aerial 
roots The pinnation of the leaves arises by a process similar to that 
which occurs in Monstera, i e hy long holes ansmg between the nbs, 
and the margin finally breaking P Irs Sf . 

Rhapis Linn f Palmae (12) 5 sp E As, 

Rheuxn Linn, Poly^onaceae (i 2) 20 sp temp and subtrop As. 

The firs are hke those of Rumex, but are coloured and entomo- 
philous, though they exhibit traces of anemophilous nature in their 
very large stigmas (cf Potenum dc ) R officinale Baill furnishes 
medicinal rhubarb; R Rhaponticum L is the rhubarb used as a 
vegetable. 

Rhexia Linn Melastomaceae (i). 7 sp. East U b 

Rhinanthus Linn (mcl. Ftsiularia Linn ). Scrophulanaceae (ill. 12}, 
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II sp. Eur., Medit.; ^ in Brit, (yellow -rattle), common in damp 
pastures. Semi-parasites with loose pollen firs, (see order). 

BMpsalis Gaertn. Cactaceae (r. 3). 50 sp. trop. Am., Madag., Ceylon 
(see order). Epiphytes, rarely thorny, sometimes of Cereus-like 
structure, sometimes Phyllocactus - like, or with cylindrical stems 
(compare sp. of Euphorbia). Fruit fleshy. 

RblKOboleae =: Caryocaraceae. 

BMzopliora Linn. Rhizophoraceae. 3 sp., R. Mangle L. in Am., 
R, mucronata Lam. and another, Japan to E. Afr. These mangroves 
(p. 188) are moderate-sized trees with a great development of roots 
from the stem and branches. On the sub-aerial parts of the roots are 
large lenticels, probably serving in the same way as the aerenchyma 
of Bruguiera &c. The seed germinates upon the tree, the hypocotyl 
projects at the micropyle and grows rapidly. The bark is used for 
tanning, yielding a substance known as cutch (cf. Acacia). 

Rhizoplioraceae. Dicotyledons (Archichl. Myrtiflorae). 12 gen. with 
50 sp. trop., mostly Old World. The general habit of the mangroves 
is described on p. 188. They are trees with opp. slip, leaves; firs, 
solitary or in cymes &c., 5 , hypo- to epi-gynoiis. K usually 4 — 8; 
C 4 — 8 ; A 8 — 00 , inserted on outer edge of perigynous or epigynous 
disc; G (2 — 5), 2 — 5-loc. with usually 2 anatropous pendulous ovules 
in each loc. F'ruit a slightly soft berry. Chief genera : Rhizophora, 
Bruguiera. Placed in Myrtales by Benth.-Hooker, in Myrtiflorae by 
Warming. 

Bhodea Endl.=:Rohdea Roth. 

BhodocMton Zucc. Scrophulariaceae (il. 5). r sp. Mexico, R, volu- 
bile Zucc., a favourite greenhouse twiner with sensitive petioles (cf. 
Clematis). 

Bhododendron Linn. (incl. Azalea Linn., q.v.). Ericaceae (i. 2). 200 sp. 
“One sp. (A\ Lochae F. Muell.) is found in trop. Austral., the greatest 
richness of sp. is in E. Asia, from S. China to the Himalaya and 
Japan ; a second and lesser abundance is found in temp. N. Am., 
and a few sp. in the arctic regions. 4 sp. in Mid. and S. Eur., 5 in 
Caucasus. The alpine sp. are called ‘alpine roses.’” (Drude.) Many 
sp. and hybrids are cultivated. They are shrubs and small trees with 
leathery leaves ; the leaves of § Azalea last one year, those of the other 
subgenera usually more. Large winter buds are formed covered with 
scale leaves; the larger and stouter ones contain infls., the slender 
ones merely leaves. The branch bearing an infl. is continued by the 
formation of a bud in one of the upper leaf axils. Some of the Indian 
sp. are epiphytic. The corolla is slightly zygomorphic, and the sta. 
and style bend upwards to touch the under surface of a visiting insect. 
R, ferrugifmim L., the alpine rose, is protandrous and visited by 
humble-bees. 

Bhodotypos Sieb. et Zucc, Rosaceae (ill. 5). R. kerrioides S. et Z,, 
die only sp. (Japan), is a favourite garden shrub. It has opp. leaves. 
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found in no other plant of the order, except in seedlings of Prunus. 
There is an epicalyx (see Potentilla). 

RlioeadaJl«8.. The 12th cohort of Archichlamydeae (p. 137). 

Bhoeadinae (Warming). The 9th cohort of Choripetalae (p. 146). 

Bhus (Tourn.) Linn. (incl. Cotinus Toum. and Toxicodendron Toum.). 
Anacardiaceae (ill). 120 sp. subtrop. and warm temp. Coriaria 
L. is the Sumac (S. Eur.); its leaves, ground fine, are used for 
tanning and dyeing. R. Toxicodendron L. (N. Am.) is the poison- 

- ivy, climbing with roots like ivy. Its juice produces ulcerations or 
erysipelas. R. Cotinus L. (Medit. to China) is the wig-tree, often 
cultivated in shrubberies. The firs, are polygamous. The fruits are 
dispersed in a curious way. The stalk of each drupe remains smooth, 
but the sterile parts of the panicle lengthen and become very hairy. 
Then when ripe the stalks become detached at their joints, and the 
w^hole infl., with the fruits on it, falls to the ground and may be blown 
about by the wind, it being exceedingly light in proportion to its size. 
The wood yields the yellow dye known as ‘young fustic.’ R. vemi- 
cifera DC. is the lacquer-tree. Japan lacquer is obtained from notches 
in the stem. A^ succedanea L. is the wax-tree of Japan; its cmshed 
berries yield wax. 

Bbyiicliospora Willd. = Rynchospora Vahl. 

Bibes Linn. Saxifragaceae (vi). 50 sp. N. temp, and Andine ; 4 in 

Brit. Shrubs, often with spines (emergences), and with racemes of 
firs, on ‘short shoots.’ Ovary inferior, with two parietal placentae. 
Firs, usually homogamous, with self-pollination in default of insect- 
visits. R, alpinum L. is dioecious. In R. sanpiineum Pursh 
(common in shrubberies, and known as flowering currant) the petals 
change from white to pink as the flrs. grow older, and in R. aureum 
Pursh from yellow to carmine (see Fumaria, Boraginaceae). R, 
rubrum L. is the red, R. nigrum L. the black currant, R, Grossularia 
L. the gooseberry, all largely cultivated for their fruits. 

Ricliardia Kunth. {Zantedeschia Spreng.). Araceae (v). 6 sp. S. Afr., 
including R, africana Kunth, the common ‘Arum lily’ of green- 
houses. 

Ricliea R. Br. Epacridaceae. 8 sp. Tasmania, Victoria. 

BlciiiUB (Tourn.) Linn. Euphorbiaceae (A. ii. r). i sp, Afr., R, 
communis L. the castor-oil plant, a shrub in tropical countries, a 
herbaceous plant in our gardens. Monoecious. The S flr. has much- 
branched sta. The fruit explodes into the separate cpls., which at 
the same time open and drop the seeds. The seed is rich in oil, 
which is used medicinally and as a lubricant. 

Bindera Pall. Boraginaceae (iv. i). 10 sp. Medit., Eur., As. 

Binorea Aubl. = Alsodeia Thou. 

Bivina Plum, ex Linn. Phytolaccaceae. 5 sp. trop. Am. P 4, A 4 
or 8, G I. Berry. 

Bobinia Linn. Leguminosae (ill. 6). 6 sp. N. Am. R, Pseud’Ocacia L. 
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(false Acacia, locust) is cultivated in S. Brit. Stipules thorny. The 
leaflets move upwards in hot or dry air. The horizontal shoots 
branch in one plane, while the upright show radial symmetry (p. 38). 
The base of the petiole forms a cap protecting a series of axillary buds. 

Bodiea DC. Crassulaceae. 4 sp. S. Afr. [For jR, falcata DC. see 
Crassula.] 

Rodgersia A. Gray. Saxifragaceae (i). i sp. China, Japan. 

Rodriguezia Ruiz et Pav. Orchidaceae (28). 25 sp., epiphytic, in 

trop. Am. Between successive tubers there is often a long stretch of 
rhizome. 

Roella Linn. Campanulaceae (i. i). ii sp. S. Afr. 

Roemeria Medic. Papaveraceae (ii). 3 sp. Medit. to Afghanistan. 

R, hybrida DC. has become established as a cornfield weed in Norfolk 
and Cambridgeshire. 

Roettlera Vahl = Didymocarpus Wall. 

Rohdea Rolh. IJliaceae (vii). i R. japonic a Roth, Japan. “It 
is, according to Delpino, a link between the Asparagoideae and the 
Araceae. It possesses a kind of spadix, on which the firs, are 
arranged in a close uninterrupted spiral. The fact that the limb 
of the perianth is spread out exactly on a level with the points of the 
anthers and stigma led D. to think that fertilisation was effected by 
small animals crawling over the flrs. He observed snails {Helix 
aspersa &c.) greedily eating the perianth, which is yellow and fleshy; 
after devouring about 10 flrs. they crawled to another spadix. Only 
those flrs. on which the .-^nails had crawled proved fertile; the flrs. 
were found to be barren to their own pollen. These observations 
leave no doubt that snails are really efficient fertilising agents.” 
(Miiller.) 

Romulea Maratti. Iridaceae (i). 50 sp. Eur., Medit. (i Brit., rare). 

Rondeletia Linn. Rubiaceae (1. 3). 60 sp. trop. Am. 

Eoridula Linn- Droseraceae. 2 sp. S. Afr. Like Drosera, but with 
no movement of the leaf-tentacles. 

Rosa Toum. ex Linn. Rosaceae (iii. 10). 100 sp. N. temp, and on 

trop. mts. ; 6 in Brit., incl. R. camna L., the dog-rose. A variable 
genus like Rubus (pp. 123, 127). The flr. of R. canina is a pollen 
flr. (p. 98). The fruit (hip) consists of a number of achenes enclosed 
in the fleshy receptacle which closes over them after fertilisation. 
R, centifoba L. is the form from which the cabbage rose is derived ; 
and numerous forms of this and other sp. are cultivated (see Nat. 

The thorns of roses are mere epidermal appendages. 

Rosaceae. Dicotyledons (Archichl. Rosales). 90 gen. with 2000 sp. 
cosmop. Trees, shrubs and herbs, usually perennial; leaves alt. (exc. 
Rhodotypos), simple or compound, usually stip., the stipules often 
adnate to the petiole. Vegetative multiplication occurs in various 
ways, but especially by creeping stems — runners as in strawberry, 
or suckers as in raspberry. The flrs. are terminal, in racemose or 
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cyniose infls. of various types, and show a great variety of forms. 
The receptacle is generally hollowed to a greater or less extent, so 
that various degrees of perigyny occur. Frequently there is a central 
protuberance bearing the cpls., even in the forms with very much 
hollowed receptacle. In a few cases (suborders II, IV) the cpls. are 
united to the receptacle and fully inferior. The receptacle often forms 
a part of the fruit. The fir. is usually ^ 
and actinomorphic. K 5, often with 
an epicalyx of outer and smaller leaves 
(see Potentiila), usually imbricate ; C 5, 
usually imbricate; A 2, 3^ or 4 times 
as many as petals, or 00 , bent inwards 
in bud ; G usually apocarpous and 
superior, rarely syncarpous or inferior ; 
cpls. as many or 2 or 3 times as many 
as petals or 00 or i — 4. Ovules ana- 
tropous, usually 2 in each cpl. Style 
often lateral or basal. Fruit various, 
dry or fleshy; often an aggregate of 
achenes (Potentiila) or drupes (Rubus), 
or a single drupe (Prunus), or pome 
(Pyrus), and so on (see p. 108 and genera, esp. those mentioned, and 
Fragaria, Geum, Rosa, Poterium). Seed usually exalbuminous. 

The flrs. in general are of simple type, with but slightly concealed 
honey (p. 64) and oc sta. (p. 123). They are usually protandrous. 
Poterium sp. are anemophilous. 

Few are of economic value (see Pyrus, Rubus, Fragaria, Prunus), 
but many are favourites as garden plants and shrubs. 

Classification and chief genera (after Focke in Nat. Pfi.., q*v.). 
R. are very closely related to Saxifragaceae, some genera being 
almost arbitrarily placed in one order or the other; they are also 
nearly allied to Calycanthaceae, Combretaceae, Myrtaceae (the floral 
diagram of M. is practically the same as that of suborder II), Thyme- 
laeaceae, and Leguminosae (through suborder VI). 

!• SPIRAEOIDEAE (cpls. 12 — i, usually 5 — 2, whorled, 
neither on special carpophore nor sunk in receptacle, with 2 
or more ovules in each; fruit usually deliiscent ; sta. on broad 
base, tapering upwards ; stipules often absent) ; 

1. Spiraeeae (follicle, seeds not winged): Spiraea. 

2. Quiiiajeae (follicle, seeds winged) ; Quillaja, 

3. Holodiscecie Holodiscus. 

II» POMOIDEAE (cpls. 5 — 2, united to inner wall of receptacle, 
usually syncarpous; axis fleshy in fruit, stipules) : 

4. Pomartcae: Pyrus. 

Ill, ROSOIDEAE (cpls. 00 or rarely i on carpophore, sometimes 
enclosed in axis in fruit; fruit i -seeded indehiscent) ; 


e 



Floral Diagram of Potentiila 
fruticosa (after Eichler). cp 
= epicalyx, st. = stipules of 
bracts and bracteoles. 
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5. (stips. distinct; axis not forming part of fruit; sta. 
tapering upwards from broad base; cpIs. few, whorled; 
sta. 00 ) ; Rhodotypos, Kerria. 

6. Potentilleae (as 5, but cpls. usually 00 , in a head, or rarely 

few and then sta. also few): 

6 a. Rubinae (drupes, no epicalyx): Rubus. 

6 b. Rotentillinae (achenes ; seed pendulous ; usually epicalyx) : 
Fragaria, Potentilla. 

6 c. Dryadinae (as b, but seed erect); Geum, Dryas. 

7. Cercocarpeae (stipules slightly developed; torus tubular; cpl. 

r ; achene) ; Adenostoma, Purshia. 

8. Ulntarieae (torus flat or nearly so; sta. with narrow base) : 

U1 maria. 

9. Sanguisorbeae (torus cup-like enclosing cpls., hardening in 

fruit; cpls. 2 or more): Alchemilla, Agrimonia, Poterium. 

10. Roseae (torus cup-like or tubular, enclosing 00 cpls., and 

fleshy in fruit) : Rosa. 

IV. NEURADOIDEAE (cpls. 5 — 10 syncarpous and united to 
torus, which is dry in fruit; herbs). 

1 1 . Neuradeae:. N eurada. 

V. PRUNOIDEAE (cpl. i, rarely 2 — 5, free of torus; drupe; 
trees with simple leaves; style almost teiminal ; ovules pendu- 
lous ; firs, regular). 

12. Pmneae: Niittallia, Prunus. 

VI. CHRYSOBAL^iNO/DEAE (as V, but style basal and ovules 
erect) : 

13 a. Chrysobalaninae (nearly regular): Chrysobalanus. 

13 b. Hirteliinae (zygomorphic) : Hirtella. 

[Placed in Rosales by Benth. -Hooker, in Rosiflorae by Warming, 
who splits up the order considerably.] 

Rosales. The i4ih cohort (Engler) of Archichlamydeae (p. 137). 

The nth cohort (Benth. -Hooker) of Polypetalae (p. 142). 

Rosiliorae (Warming). The 19th cohort of Choripetalae (p. 146). 
Roscoea Sm. Zingiberaceae. 4 sp. Himal. R. purpurea Sm. is often 
cultivated. It has a zygomorphic fir. with two lips. Insects landing 
on the lower and probing for honey find their way obstructed by two 
projecting spikes from the lower end of the anther ; pressure on these 
brings the anther (with the siigma, which projects beyond it) down 
upon the insect’s back. The fir. is protandrous. [Cf. Salvia.] 
Rosmarinus (Tourn.) Linn. Labiatae (i. 2). i sp. Medit., R. offici- 
nalis L., the rosemary, a xerophytic shrub wuth leaves rolled back 
and stomata in hairy grooves on lower side (cf. Ericaceae, Empetrum). 
Oil of rosemary is employed in perfumery &c. 

Rotala Linn, Lythraceae, 32 sp. trop, and subtrop., in wet places. 
Rottboellia Linn. f. (excl. Ophiurus Gaertn. f.). Gramineae (ii). 30 
sp. trop. 


22 2 
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Boapala Aubl. Proteaceae (ii). 39 sp., 1 in Austr., 2 in New Caled., 
the rest in trop. Am. 

Bourea Anbl. Connaraceae. 40 sp. trop. 

Boxhiirghia Banks =:Stemona Lour. 

Boxburgltlaceae (Benth. -Hooker) = Stemonaceae. 

Baydsia Roxb. Capparidaceae (iv). 3 sp. Indo-mal. 

Boyena Linn. Ebenaceae. 13 sp. Afr. R, luctda L. yields useful 
timber. 

Bubia (Toum.) Linn. Rubiaceae (ii. 21). 5 sp. Eur., As., Afr., S. 

Am. (i in Brit.). R. tinctorum L. is the madder, formerly largely 
cultivated for its dye (alizarin), which is now prepared artificially. 

Enbiaeeae. Dicotyledons (Sympet. Rubiales). 350 gen. with 4500 sp. 
forming one of the largest orders of plants. Most are trop., but a 
number (esp. of the Galieae) are temp., and Galium itself has a few 
arctic sp. Trees, shrubs and herbs with decussate stip. entire or 
rarely toothed leaves. The stipules exhibit great variety of form; 
they stand either between the petioles {interpetiolar) or between the 
petiole and the axis (intrapetiolar). They are frequently united to 
one another and to the petioles, so that a sheath is formed round the 
stem. The two stipules — one from each leaf — that stand side by side 
are usually united, and in the GaluaCy to which the Brit. sp. belong, 
are leaf-like, and often as large as the ordinary leaves ; a character- 
istic appearance is thus produced, the plants seeming to have whorls 
of leaves; and it is only by noting the axillary buds that a clue is 
obtained to the real state of affairs. The number of organs — leaves 
and stipules — in a whorl vanes from 4 upwards, according to the 
amount of ‘fusion^ or ‘branching’ of the stipules. The simplest case 
is a whorl of 6, each leaf having 2 sepaiate stipules; if the stipules be 
united in pairs, a w'horl of 4 lesults; if each stipule be branched into 
tw’o, we get a whorl of 10, and, if the centre pair of half-stipules on 
either side be united, a whorl of 8, and so on. 

Several R. are myrmecophilous (p. 117, and cf. Cecropia, Acacia), 
e,g. Myrmecodia, Cuviera, Duroia, Hydnophytum. 

The infl. is typically cymose. Solitary terminal firs, are rare; 
small dichasia are more frequent ; the most common case is a much 
branched cymose panicle. 

The flr. is usually 5 , regular, epigynous, 4- or 5-merous. K 4 — 5, 
epigynous, often almost absent, usually open in aestivation, sometimes 
with one sepal larger than the rest and brightly coloured (Mus- 
saenda &c.); C (4 — 5), epigynous, valyate, convolute, or imbricate; A 
4 — 5, alt. with petals, epipetalous; G (2) rarely (i — 00), 2-I0C. with 
I — 00 anatropous ovules in each loc. ; ovules erect, pendulous, or 
horizontal; style simple; stigma capitate or lobed. Fruit a capsule 
(septi- or loculi-cidal), berry or schizocarp. Embryo small, in rich 
endosperm. 

Most R. have conspicuous insect-pollinated firs. The Brft. sp. 
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have small flrs. with freely exposed or but sightly concealed honey, 
and are chiefly visited by flies (see p. 68) ; of the trop. sp. many have 
bee- and Lepidoptera-flrs. with long tubes. Honey is usually secreted 
by an epigynous nectary round the base of the style. Heterostylism is 
common, and dioecism sometimes occurs. [See Burck in Ann. Buitenz. 
III. 1883, and IV. 1884.] 

Several R. are of economic importance, €.g. Cinchona, Cofiea, 
Uragoga, Rubia, &c. 

Classification and chief genera (after Schumann). The R. are 
closely allied to Capri foliaceae (q.v.) and Jess nearly to Compositae &c. 

I. CINCHONOIDRAE (ovules 00 in each loculus). 

A. CINCHONINAE (fruit dry): 

a. Firs, solitary or in decussate panicles. 

a. Fir. regular; seed not winged; corolla valvate. 

I. Condamineeae : Condaminea. 

а. Oldenlandteae : Oldenlandia, Houstonia, Pentas. 

b. As a, but corolla imbricate or convolute. 

3. Rondeletieae : Rondeletia. 

c. As b, but seed winged. 

4. Cinchomae: Cinchona, Bouvardia, Cosmibuena. 

d. As a, but corolla 2 -lipped. 

5. HenrtquezUae : Hennquezia. 

Firs, in heads. 

б. Nauclecae: Uncaria, Nauclea. 

B. Gardeninae (fruit fleshy): 

7. Mussaendeae (corolla valvate): Mussaenda. 

8. GardenUae (corolla imbricate 01 convolute) : Randia, Gar- 

denia, Posoqueria, Duroia. 

II. COFFEOIDEAE (ovules i in each loculus). 

A. Guettardinae (o\^le pendulous; micropyle facing upwards) : 

9. Albertcae: Alberta. 

10. Knoxieae: Knoxia. 

11. Vangiierieae : Plectronia, Ci^viera. 

12. Gueifardeae: Guettarda. 

1 3 . Chiococceae : C hiococca. 

B. PSYCHOTRIINAE (ovule ascending; micropyle facing down- 

wards) : 

a. Corolla convolute. 

14. Ixoreae: Coffea, Ixora, Pavetta. 
j8. Corolla valvate. 

a. Ovules inserted at base of loculus. 

15. Psychotrieae: Psychotria, Rudgea, Uragoga, Lasianthus, Myr- 

mecodia. 

16. Paederieae: Paederia. 

17. Anthospermeae : Nertera, Coprosma, Mitchella. 

18. Coussareeat: Faramea. 
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b. Ovules septum. 

19. Morindeae (stip. undivided, not leafy; trees and shrubs): 

Morinda. 

20. Spermacoceae (stip. divided; shrubs and undershrubs): Bor- 

reria. 

21. Galieae (stip. leafy; herbs): Sherardia, Crucianella, Asperula, 

Galium, Rubia. 

[Placed in Rubiales by Benth.-Hooker and Warming.] 

Bubiales. The 7th cohort (Engler) of Sympetalae (p. 140). The ist 
cohort (Benth.-Hooker) of Gamopetalae (p. 143). The 8th cohort 
(Warming) of Sympetalae^ (p. 147). 

Kubus (Tourn.) Linn. Rosaceae (ni. 6 a). A dominant and largely 
varying genus (p. 123) comprising perhaps 200 sp., most of which are 
represented by a large number of varieties, often, as in the cases of 
Rosa, Salix, and Hieracium, raised to specific rank in local floras. See. 
The genus occurs in almost all parts of the world, especially N. temp, 
regions (5 or 6 sp. in Brit.). The flrs. are conspicuous; honey is 
secreted by a ring-shaped nectary upon the hollowed axis just within 
the insertion of the sta. The flrs. are homogamous, and visited by 
many insects, including bees. The fruit is an aggregate of drupes. 
Several sp. present special points of interest. A’. Chamaeniorus L. is 
the cloudberry, an arctic plant found in wScotland on the hills. It has 
creeping underground stems by means of which a large vegetative mul- 
tiplication is carried on. The flrs. are solitary, terminal and unisexual. 
Occasionally 5 flrs. occur. The plant is always described as dioecious, 
but it has been stated that there is sometimes a difference in sex 
between two plants, one of which appears to have sprung vegetatively 
from the other. R. Idaeus L. is the raspberry. It multiplies largely 
by suckers — stems which grow out horizontally beneath the soil to 
some distance, then turn up and give rise to new plants which flower 
in their second year. R. fruticosus L. is a general specific name for 
the innumerable varieties of the common bramble or blackberry. It 
is a hook-climber (the hooks being emergences) sprawling over the 
surrounding vegetation. Branches which reach the soil often take 
root there and grow up into new plants. R. caesius L. is the dew- 
berry, whose fruits are covered with bloom (wax) like grapes. R, cc- 
cidentalis L. is the black-cap raspberry or trimbleberry of N. Am. 
R. australis P'orst. f. is an interesting sp. with the blades of the leaves 
reduced to the minimum (p. 180). 

BudbeckLa Linn. (excL Lepachys Raftn.). Compositae (v). 30 sp. N. Am. 

Bndgrea Salisb. Rubiaceae (ii. 15). 100 sp. trop. Am. Some are 

heterostyled. 

Buellia Plum, ex Linn. Acanthaceae (iv. A). 200 sp. trop. and sub- 

trop. The capsule explodes. The seeds possess surface hairs which, 
when wetted, swell and adhere to the soil. 

Bomex Linn. Polygonaceae (i. 2). 100 sp. esp. in N. Temp, zone (12 
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British, of whkh several, known as docks and sorrels, are among our 
commonest plants). Firs, of the type usual in the order, wind-fertilised, 
with large stigmas (see order for diagram, and cf. Rheum). R. Hydro- 
lapathum Huds. is said to produce aerating roots like a mangrove 
(p. 189). The roots of R. kymenosepalus Torr. (N.W. Am.), the 
Canaigre, are used for tanning. 

Buppia Linn. Potamogetonaceae. i sp., R, maritima L., in salt or 
brackish water, temp, and subtrop. A slender swimming plant, with 
the habit of a small-leafed Potamogeton. The flrs. are borne just 
at the surface of the water, where fextilisation occurs by pollen 
floating upon the surface. Each spike consists of ^ flrs. not enclosed 
in the spathe at the flow^ering time. The flr. has 2 sta. with small 
outgrowths from the connectives, and four cpIs. 

Ruprechtia C. A. Mey. Poiygonaceae (iii. 6). 20 sp. S. Am. 

Rusciis (Tourn.) Linn. Liliaceae (vn). 3 sp. Medit., Eur. R. acu- 

Icatus L., butcher’s broom, in Brit., a small shrub. In the axils of 
scaly leaves stand leaf-like ])hyIloclades ; halfway up each is another 
scaly leaf, in whose axil stands the flr. Fruit a berry. 

Russelia Jacq. Scrophulariaceae (ii. 6). 6sp. Mexico, Chili. R.jttncea 
Zucc. is often cultivated in greenhouses. It is a xerophyte with 
much reduced leaves and pendulous green stems. Shoots sometimes 
appear under cultivation with broad leaves (reversion to ancestral type). 

Ruta (Tourn.) Linn. Rutaceae (ii). 50 sp. Medit., As. R» graveolens 

L., the rue, is commonly cultivated in Brit. It is a strongly smelling 
shrub owing to the presence in the leaves &c. of an ethereal oil. 
The terminal flr. of the infl. is 5-merous, the lateral flrs. 4-merous. The 
sta. lie in pairs in the boat-like petals ; one by one they bend up- 
wards over the stigma, dehisce and fall back ; when all have done 
this, the stigma ripens, and finally the sta. again move up and effect 
self-fertilisation. The dirty-yellow strongly-scented flrs. are chiefly 
visited by small flies. Rue is employed in medicine as a narcotic and 
stimulant. 

Rutaceae. Dicotyledons (Archichl. Geraniales). 100 gen. with 800 sp. 
trop. and temp., esp. S. Afr. and Austr. Most are shrubs and trees, 
often xerophytic and frequently of heath-like habit (e.g. Diosma). 
Leaves alt. or opp., exstip., usually compound, with glandular dots, 
often aromatic. In many Aurantieae there are short shoots whose 
leaves are reduced to thorns (cf. Cactaceae). Infl. of various forms, 
usually cymose. Flr. 5 , rarely unisexual, regular or zygomoi-phic, 
^ — 4-merous (see Ruta), with a large disc below the gynceceum. 
K 5 or 4, the odd sepal posterior ; C 5 or 4, imbricate ; A i o or 8, 
obdiplostemonous, or 5, 3, 2, or 00 , with introrse anthers; G (5 or 4), 
rarely (3 — i) or (00), often free at base and united above by the style 
(cf. Apocynaceae), multiloc.; ovules 2 — 00 in each loc., anatropous 
with ventral raphe and micropyle facing upwards. Fruit various; 
schizocarps, drupes, berries, &c. Seeds with or without endosperm. 
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Several R. are or have been used in medicine, chiefly on account 
of the oils they contain, e.g. Ruta, Galipea, Toddalia, &c. Citrus 
yields important fruits, and Chloroxylon a dye-stuff. 

Classification and chief genera (after Engler) : The groups of R. 
differ considerably among themselves, and several of them were formerly 
T^^arded as independent orders. The relationships to allied orders are 
thus given by Engler : 


Zygophy 11 aceae 
Cneoraceae 



Rutaceae 


Meliaceae 

Burseraceae 

Simarubaceae 


The characters of only a few of the sub-orders are given here. 

A. Cpis. usually 4 — 5, rarely 3 — i or more, often only united 
by style, ± divided when ripe ; loculicidal dehiscence usually with 
separation of endocarp ; rarely 4 — i fleshy drupes. 

RUTOIDEAE, 

I. Zantkoxyleae : Zanthoxylum, Choisya. 

II. Ruteae : Ruta, Dictamnus. 

III. Boronieae: Boronia, Eriostemon, Correa. 

IV. DiosmecLe: Calodendron, Adenandra, Diasma. 

V. Cusparteae: Almeidea, Galipea, Cusparia. 
DICTYOLOMOIDEAE. 

VI. Diciyolomeae : Dictyoloma. 

B. FL/NDERSIOJDEAE. 

VII. Flindersieae : Flindersia, Chloroxylon. 

C. SPATHELIOIDEAE, 

VIII. Spathelieae: Spathelia. 

D. TODDALIOIDEAE, 

IX. Toddalieae: Ptelea, Toddalia, Skimmia. 

E. Berry, often with periderm, and with pulp derived from sappy 
emergences of cpl. wall. Seeds exal bum i nous, often with 2 or more 
embryos. Lysigenous oil glands. 

AURANTIOIDEAE. 

X. Auraniieae: Glycosmis, Limonia, Atalantia, Feronia, 
Aegle, Citrus. 

[Bejith.-Hooker place the order in Geraniales, but add sub-order 
VII. to Meliaceae. Warming places it in Terebinthinae.] 
Eynchofpom Vahl. Cyperaceae (il). 150 sp, N. temp. ; 2 in Brit. 

Sabal Adans. Palmae (1. 2). 8 sp. Am. 

Sabhatia Adans, Gentianaceae (i. 2). 12 sp. N. Am. 

Sabia Colebr. Sabiaceae. 17 sp. S. and E. As. 

Sabiaoeaa. Dicotyledons (Archichl. Sapindales). 4 gen. with 65 .sp. 
trop. and E. As. Trees, shrubs or lianes with alt. exstip. impari- 
pinnate or simple leaves. Infl. a panicle or cymose panicle, with 
bracts and bracteoles. Firs, usually g . K (3 — 5), imbricate or free; 
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C 4 — 5, sometimes united at base, imbricate, the inner 2 much reduced ; 
A 5, opp. petals, all or only 2 fertile, the rest being staminodial ; ovary 
superior a-loc. ; in each loc, usually 2 axile pendulous or horizontal 
semi-anatropous ovules with micropyle upwards. Indehiscent fruit 
with exalbuminous seeds. Chief genera : Sabia, Meliosma. Placed 
in Sapindales by Benth.- Hooker. 

Baccharum Linn. Gramineae (11)^ 12 sp. trop., esp. Old World. 

The most important is S, offuinarum L., the sugar cane, a native (?) 
of trop. E. As., now cultivated in most trop. regions. From the 
* rhizome there spring each year shoots which may reach a height of 
ra — 15 feet and a thickness of 2 inches ; the outer tissues have much 
silica in their cell-walls. The infl. is a dense woolly spike, the first 
and second glumes of each spikelet being covered with long hairs. 
The cultivated form has always been vegetatively propagated (pieces 
of the halm, each bearing a bud, are planted), but recently a more 
vigorous race has been raised from seed (cf. pp. 44 seq.). The sugar 
is contained in the soft central tissues of the stem ; the canes are cut 
before flowering and crushed between rollers to extract the juice, 
which undergoes various subsequent processes. 

Saccoglottis Endl, Humiriaceae. 10 sp. trop. Am., Afr. 

Saccolabinm Blume. Orchidaceae (31). 20 sp. Indo-mal. Epiphytes. 

SatUerla Kaulf. Polypod iaceae. 2 sp. Sumatra, Sandwich Is. 

Sagina Idnn. Caryophyllaceae (ii. i). 20 sp. N. temp.; 4 in Brit, 

(pearl-wort). Small herbs with inconspicuous, sometimes apetalous 
firs. ; these are homogamous and pollinate themselves. 

Sagittarla Rupp, ex Linn. Alismaceae. 12 sp., ii in Am., the other, 
S. sagittifolia L. (arrow-head) in Eui. (inch Brit.). It is a water- 
plant with a short rhizome bearing leaves of various types, the number 
of each kind depending on the depth of the water, &c. (see p. 171, 
and Goebers PJlanzenbiol, Sch^ 11, p. 290). The fully submerged 
leaves are ribl)on- shaped, the floating ones have an ovate blade, whilst 
those (usually the majority) that project above water are arrow-shaped 
(sagittate). In the leaf- axils are formed the ‘renewal’ shoots which 
last over the winter ; these are short branches which burrow into the 
mud and swell up at the ends each into a large bud whose central 
axis is swollen with reserve-materials ; in spring this developes into a 
new plant. The diclinous racemose infl. projects above water; the 
? firs, are lower down than the . The i contains 00 sta., the ? oocpls. 
The firs, contain honey, and are visited by flies. 

Sagtui Rumph ex Gaertn. = Metroxylon Rotlb. 

SallltpauUA H. Wendl. Gesneriaceae (i). i sp. E. Afr., S. iananiha 
H. Wendl., a recent discovery, but already cultivated in botanic gardens 
and likely to become popular. The fir. resembles in appearance that 
of Exacum, and exhibits a similar dimorphic symmetry. In some of 
the firs, the style projects to the left over the corolla, in others to Uie 
right (cf. Exacum, Cassia). 
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Salacia Linn. Hippocrateaceae. 8o sp. trop. S. Am., a feV in trop. 
Afr., As., Austr. Many are Kanes with dimorphic branches, one form 
being adapted for climbing (p. r77). 

' ga.]aTiH Salisb. Ericaceae (iv. lo). 22 sp. Cape Colony. 

Salicaceae. Dicotyledons (Archichl. Salicales). 2 gen. with 180 sp. 
N. temp., trop. and subtrop. Shrubs or trees with stip. leaves and 
much vegetative propagation by suckers. Firs, naked, in catkins or 
spikes, dicecious (many hybrids exist). The catkins arise in autumn 
and remain as buds through the winter, developing in early spring. 
The S fir. consists of 2 — 30 sta. in the axil of a bract, the ? usually of 
(2) cpls. transversely placed syncarpous wdth parietal placentation ; 
ovules 00 , anatropous. Seeds exalbuminous with basal tufts of hairs. 
Placed in Salicifiorae by Warming, as an anomalous order at the end 
of Incompletae by Benth.- Hooker. 

Salicales. The 3rd cohort of Archichlamydeae (p. 136). 

Salicifiorae (Warming). The ist cohort of Choripetalae (p. 146). 

Salicomia (Toum.) Linn. Chenopodiaceae (7). 9 sp. on sea-coasts. 

^ S. hcrbacea L. (saltwort) cosmop., incl. Brit. (p. 188). Succulent 
herbs, with the habit of a cactus, leafless and with jointed nodes. 
Firs, in groups of 3 or more, one group sunk in the tissue on either 
side of each inteinode. Perianth fleshy; sta. i or 2. 

Salislmria Sm. = Ginkgo Linn. 

Salix (Tourn.) Linn. Salicaceae. 160 sp., chiefly N. temp. The sp. are 
very variable and there are many hybrids (cf. Rubus, Rosa, and see 
Ch. II.). 12 in Brit, (willow, sallow, 6cc). The branching is mono- 

podial, but the terminal bud usually dies, and the next lateral bud 
continues the axis. There is extensive vegetative propagation by 
suckers. Some sp. e.g, S. alba L. are often pollarded, or cut off at a 
height of 8 feet or so ; from the callus formed upon the wounds new 
shoots spring, and thus the ‘crown’ of shoots is produced (p. 167). 
Among the Brit. sp. are S. herbacea L., the dwarf or arctic willow, a 
creeping alpine and arctic form (p. 190), and S. lanata L. &c. alpine 
forms with very woolly leaves. The flis. contain honey, and as they 
appear in early spring, before the leaves, and when they have but few 
competitors, they receive a great many visits from insects, e.specially 
from bees. S. viminalis L. is the osier, whose twigs are used in 
making baskets &c. S. babylonica L. is the weeping willow. [See 
p. 184.3 

SalpiglO0il8 Ruiz et Pav. Solanaceae (v). 8 sp. S. Am. 

Salsola Linn. Chenopodiaceae (10). 40 sp. chiefly Eur., As., maritime 
or on salt steppes (p. 187). S. Kali L. (glass-wort) in Brit,, a very 
fleshy plant with leaves ending in spines. A variety iragus Moq. 
of this sp. (Russian thistle) has in recent years become a pest of 
agriculture in Dakota and other parts of N. Am. {Boi. Gaz, 1895, 
p. 501). 

SalYsulora Garcin. ex Linn. Salvadoraceae, 2 sp. W. As., Afr. S, 
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persicd L. is said to be the mustard of the New Testament. Its leaves 
taste like mustard. 

Salvadoraoeae. Dicotyledons (Sympet. Contortae). 3 gen. with 6 sp. 
As., Afr. Shrubs and trees with opp. entire stip. leaves and racemose 
infls. Firs. 5 or unisexual, regular. K (2 — 4) ; C (4 — 5) or 4 — 5, 
with teeth or glands on the inner side; A 4 — 5, epipetalous or not. 
Ovary superior, i — 2-\oc. with i — 2 erect anatropous ovules in each 
loc. Fruit a i -seeded berry or drupe. Seed exalbuminous. Genera: 
Azima, Dobera, Salvadora. The relationships are doubtful, for we 
do not know if the polypetaly of A. and D. is original or secondary. 
If the former, the order must perhaps be placed near Celastraceae. 
Benth.-Hooker place it in Gentianales, Warming in Contortae. 

Salvia (Toum.) Linn. Labiatae (vi. 6). 500 sp. trop. and temp. S, Ver- 
heneua L. (sage) and .S*. pratensis L. (clary) in Brit. The sta. are reduced 
to 2 (the anterior], each of which has a sort of T-shape, the connective 
of the versatile anther being greatly elongated. The stalks of the sta. 
stand up close together across the mouth of the flr., and a bee, in 
pushing its head or tongue down towards the honey, comes into 
contact with the inner end of the anther, and raising it causes the outer 
to descend upon its back and to rub it with pollen. In the lower forms 
of S. both ends of the lever bear fertile anthers ; but in all the higher 
forms the useless half-anther at the inner end is aborted, and the outer 
half of the connective is much longer than the inner (compare S, ojffi- 
einalis with .5*. pratensis). The fir. is protandrous, and in the later 
stage the style bends downwards and places the stigma in a position 
to be touched first by an entering insect. Some sp. have coloured 
bracts at the top of the infl., adding to its conspicuousness. S. offici- 
nalis L. (Medit.) is the garden sage. 

Salvinia (Mich.) Schreb. Salviniaceae. 5 sp. trop. and warm temp., of 
which S. natans lloffm. is best known. The plant floats freely on the 
water; at each node is a whorl of three leaves, and the whorls alter- 
nate with one another. There are two floating leaves derived from 
the upper half of a segment of the apical cell (see order), and a sub- 
merged leaf derived from the lower. There are no roots, their func- 
tion being performed by the finely divided submerged leaves (see 
p. 171, and compare Trapa, Ranunculus, Cabomba). The sporocarps 
are borne several together as outgrowths from the base of a submerged 
leaf. The microspores germinate inside the sporangium, the prothalli 
emerging through its wall as fine tubes, at the end of which the 
antheridia form. 

Salviniaceae. Filicineae Leptosporangiatae (Heterosporous). A small 
family, composed of two genera, Salvinia and Azolla, comprising about 
9 sp., trop. and temp. They are w'ater plants, with a stem floating 
upon the water, and growing by a two-sided apical cell (3-sided in 
the young embryo, as in other Filicineae). A dorsiventral construc- 
tion thus arises; segments are cut off right and left from the two-sided 
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apical cell, and the first division of each of these segments divides it 
into a dorsal and a ventral half. In S. the dorsal halves give rise to 
the floating, the ventral to the submerged leaves; in A. the former 

^ give rise to the leaves, the latter to the branches and roots. The 
sporangia are grouped into son ; the sorus is enclosed in a highly de- 
veloped indusium, forming a sporocarp. Each sorus contains only one 
kind of sporangium (micro- or mega-sporangia). The sporocarp is an 
outgrowth of a leaf, — in S. of a submerged leaf, in A. of the ventral 
lobe of an ordinary leaf. The spore is covered with an epispore^ con- 
sisting of hardened frothy mucilage. It sinks, when set free from the 
sporangium. On germinatior^ the microspore forms a rudimentary S 
prothallus consisting of one (? more) vegetative cell and an antheridium. 
The megaspore forms a ? prothallus, which remains enclosed in the 
burst spore. This prothallus has two parts, an upper small-celled 
green part on which are borne the archegonia, and a lower colourless 
part (of one or more large cells), in which reserves are stored up for 
the use of the young plant w'hich will be formed from a fertilised ovum 
(compare Selaginella and Phanerogams). 

^ambucuB (Toum.) Linn. Caprifoiiaceae (i). 20 sp. N.temp., S. Am., 
As. to Austr. S. nigra L. is the common elder. S, Ebulus L. is 
also found in Brit. The genus differs from the rest of the order in 
having compound leaves and extrorse anthers. It also possesses well- 
marked stipules. There has of late been some discussion about the 
proper position to be assigned to it. Fritsch (Nat. FJi.) assigns it a 
separate sub-order. Later he proposed (Bot. Cent. 50, 1892, p. 137, 
168) to fuse Caprifoiiaceae with Rubiaceae, but to add S. itself to 
Valerianaceae. Hock (Bot. Cent. 50, 1892, p. 253) thinks this hardly 
justifiable and proposes to erect a new family, Sambucaceaet forming a 
link between the cohorts Rubiales and Aggregatae. He gives a scheme 
showing probable relationships of these orders to the other Syrapetalae 
with inferior ovary, and to Umbelliferae &c. A wine is prepared 
from elder berries. 

Samolus (Toum.) Linn. Primulaceae (ii). 8 sp. ; S. VeUerandi^..^ the 
brook-weed, is cosraop., the rest S. Heraisph. The whole plant dies 
down in autumn, but young shoots form in summer and take root, so 
that the parent plant is replaced. The bracts of the firs, are ‘adnate’ 
to the axes, so as to look like solitary bracteoies; this is due to a 
process of growth carrying both bract and axis up tr^ether (see p. 34 
and cf. S0lanaceae). 

Samyda Linn. Flacourtiaceae. 4 sp. W. Ind. , Mexico. 

Samydaoeae (Benth.-Hooker). An order in cohort Passiflorales, com- 
prising the genera Samyda, Casearia, &c. ; placed in Flacourtiaceae by 
Engler. 

Sangruinaria Dill, ex Linn. Papaveraceae (n). i sp. Atlantic N. Am., 
S. canadensis L., the blood-root. It has a thick rhizome giving off an- 
nually one leaf and a i -flowered scape. The rhizome is used in medicine. 
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Saaguliorba R«pp. ex Linn. = Poterium Linn. S* mitwr Scop.= 

P. Sanguisorba\ S* officinalis L. = /*. officinale. 

Saaicula (Tourn.) Linn. Umbelliferae (3). 12 sp. Eur., As., Afr., 

Am. S. mropaea L. (sanicle) in Brit. Firs, in cymose umbels, them- 
selves arranged in dichasia. Fruit hooked for animal-distribution. 

SaniOTieria Thunb, Liliaceae (viii). 10 sp. trop. Afr. to E. Ind. 
Xerophytes with fleshy leaves. S. zeylanka Willd. is largely culti- 
vated in the tropics as a source of fibre (bow-string hemp). 

Santalaoeae. Dicotyledons (Archichl. Santalales). 26 gen. with 150 
sp. of semi- parasitic shrubs, trees and herbs, resembling the Loran- 
thaceae in many ways. Some are stem-parasites like mistletoe, 
others root -parasites like Rhinanthus (e.g. Thesium). [See NcU. PJl. 
for details of anatomy &c. of the suckers.] The total infl. may be a 
raceme, spike, head, &c., but often, instead of the single flr. in each 
axil, there is a little cyme of 3, as in Loranthaceae. The firs, are 5 
or unisexual. They have a perig^mous or epigynous disc and a simple 
perianth (sepaloid or petaloid). The sta. are equal in number to, 
and inserted on, the perianth-leaves. Ovary inferior, i-loc., with a 
central placenta bearing i — 3 ovules. Fruit a nut or drupe. Seed i, 
with no testa, and with much endosperm. [For details of embryo-sac 
and other interesting features see Hieronymus, in NcU. Pfi.^ Chief 
genera: Santalum, Thesium. Placed in Achlamydosporeae by Benth.- 
Hooker, who unite Grubbiaceae and Myzodendraceae to S.; in 
Hysterophyta by Warming. 

Santalales. The 7th cohort of Archichlamydeae (p. 136). 

Santalum Linn. Santalaceae, 8 sp. E. Ind. Parasitic trees. S. 
album L. furnishes the true sandal-wood (yellow or white). 

Santolina Toum. ex Linn. Compositae (vii). 8 sp. South-west Eur. 
5 . Chaniaecyparissus L. is officinal. 

Sanvitalia Gualt. Compositae (v). 8 sp. Am. 

Sapindaceae. Dicotyledons (Archichl. Sapindales). About 120 gen. 
with 1000 sp. trop. and subtrop. 5 gen. (Serjania, Paullinia, &c.) 
with 300 sp. are lianes, the rest erect trees or shrubs. The lianes 
climb by aid of tendrils, which are metamorphosed infl.-axes and are 
usually branched or sometimes watch-spring-like (p. 176); their stems 
often show peculiar internal anatomy. Leaves alt., stip, in the 
climbing sp., usually compound, pinnate; in the climbing sp. there 
is usually a true terminal leaflet, but not in the erect sp. ; in these 
one of the last pair of leaflets often becomes terminal, so that the leaf 
is asymmetric. The tissues of the plants usually contain resinous or 
latex-like secretions in special cells. The infl. is cymose, usually a 
cincinnus, with bracts and bracteoles. 

Fir. unisexual (the sta. are apparently well developed in the ? so 
that it is easily mistaken for 5 , but the pollen is useless, and the 
anthers do not open), generally monoecious, regular or often obliquely 
zygomorphic, 5- or 4-merous. K usually 5, rarely (5), imbricate or 
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rarely valvate or open, sometimes apparently 4-merous by union' of 
2 sepals; C usually 5, imbricate, with well-marked disc between it 
and the sta. ; A usually 5 -f 5 in one whorl, often with 2 absent, more 
rarely 5, 4. or 00 , inserted within or rarely upon the disc round the 

' rudimentary ovary. G in $ flr. usually (3), 3-loc. with terminal style; 
ovules usually i in each loc., ascending, with ventral raphe. Fruit a 
capsule, nut, berry, drupe, schizocarp, or samara, usually large, often 
red; seed often arillate, with no endosperm; embryo usually curved. 

Many S. are of economic value; several yield valuable timber; 
Nephelium, Litchi, and others furnish edible fruits. 

Classijication and chief genera (after Radlkofer) : 

I. EUSAPINDACEAfi (ovules solitary in loculi, erect or as- 

cending, with micropyle downwards): Serjania, Paullinia, 
Sapindus, Talisia, Schleichera, Litchi, Nephelium, Pappea, 
Cupania, Elighia. 

II. DYSSAPIA^DACEAE (ovules usually 2 or several in each 

loc., in the first case erect or pendulous, in the second 
horizontal, rarely i pendulous with micropyle upwards) : 

^ Koelreuteria, Dodonaea. 

[Benth.- Hooker unite to S. the Aceraceae, Staphyleaceae and 
Hippocastanaceae, placing the order in Sapindales ; Warming places 
it in Aesculinae.] 

Sapindales. The ifith cohort (Engler) of Archichlamydeae (p. 138). 
The roth cohort (Benth. -Hooker) of Polypetalae (p. 142). 

Sapindus Tourn. ex Linn. Sapindaceae (i). 11 sp. trop. and subtrop. 

exc. Afr. and Austr. The berries of S. Saponaria L. (Am.) form 
a lather with water, and are sometimes used as soap; they contain 
saponin. 

Sapium P. Br. Euphorbiaceae (A. ii. 7). 25 sp. trop. Seeds of S. 

sebiferum Roxb., the tallow-tree of China, are coated with fat; they 
also yield an oil by pressure. 

Saponaria Linn. Caryophyllaceae (i. 2). 20 sp. N. temp., chiefly 

Medit. S. officinalis L. (soapw^ort) in Brit. Its leaves lather if rubbed 
with water. Firs, protandrous, butterfly- visited. 

Sapota Plum, ex Mill. = Achras Linn. 

Sapotaceae. Dicotyledons (Sympet. Ebenales), 31 gen. with 370 sp. 
in all trap, lands. They are mostly trees with entire leathery leaves, 
sometimes stipulate, llieyare commonly hairy with 2-shanked hairs, 
and contain secretory passages in pith, cortex and leaves. The flrs. 
are solitary or in cymose bunches in the leaf-axils or on old stems, 
bracteolate, g , regular or not. K 2d- 2, 3 + 3, 4 + 4, or 5; C usually 
equal in number to sepals, and alternating with the calyx as a w'hole, 
as in Cruciferae, rarely in 2 whorls. In Mimusopeae the petals have 
dorsal appendages like themselves, giving the appearance of more 
than one whorl. Sta. in 2 or 3 whorls, but frequently the outer ones 
are staminodial or absent ; anthers commonly esttrorse. G superior, 
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syncarpous, raultiloc, ; cpls. as many or twice as many as the number 
of St a. in a whorl, or more ; ovules inserted at base of axile placenta, 
one in each loc., anatropous with micropyle facing downwards; style 
simple. Fruit a berry, the flesh sometimes sclerenchymatous near 
the surface. Seeds few or one, usually albuminous; endosperm oily ; 
testa hard and rich in tannin. 

Many S. furnish useful products, especially gutta-percha ; see the 
genera below. 

Classification and chief genera (after Engler) : 

I. Palaquieae (petals without appendages) : Bassia, Payena, Pala- 

quium, Achras, Butyrospermum, Sideroxylon, Chryso- 
phyllum. 

II. Mimusopeae (petals with appendages — see above) : Mimusops. 

[Placed in Ebenales by Benth.-Hooker, in Diospyrinae by 

Warming.] 

Sarcocal3rz Walp. = Aspalathus Linn. 

SarcocapzLOS DC. Papaveraceae (ill). 3 sp. Medit. 

Saxcocaulon Sweet. Geraniaceae. 4 sp. S. Afr. Xerophytes with 
fleshy stems. When the leaf falls it leaves behind the base of the 
petiole which hardens into a thorn. 

Sarcococca Lindl. Buxaceae. 4 sp. £. Ind., Malaya. 

SarcocoUa Linn. Penaeaceae. 4 sp. Cape Colony. 

Sarcodes Torr. Pyrolaccae. 1 sp. California. 

Sarcoglottls Presl = Spiranthes Rich. 

Saroosteznina R. Br. Asclepiadaceae (ii. %). 12 sp. Afr., E. Ind., 

Austr. Leafless xerophytes with slightly fleshy stems. 

Sarothanmus Wimin. =:Cytisus Linn. 

Sarracenia Linn. Sarraceniaceae. 6 sp. Atlantic N. Am. (side-saddle 
flowers), in sunny marshy places. Low herbs with rosettes of radical 
leaves ; each leaf is represented by a long narrow pitcher with a flat 
green wing of tissue on the ventral side, serving chiefly for assimila- 
tion. The general stnicture of the pitcher is closely similar to that 
found in Nepenthes; it has a fixed lid projecting over the mouth, and 
the lip is usually turned down inwards. The mouth of the pitcher 
bears numerous Iioney-glands; below these comes the ‘slide-zone,’ 
then the zone of hairs (cf. Nepenthes), and at the bottom is water in 
which the insects are drowned (see p. 196). The pitchers are often 
brightly coloured. It should be noted that in S. the entire leaf is 
transformed into a pitcher, while in Nej^nthes it is only part of the 
leaf, and in Cephalolus only certain leaves. [See literature quoted on 
p, Z05.] 

Saxraoeniaceae. Dicotyledons (Archichl. Sarraceniales). 3 gen. with 
8 sp. Am. Insectivorous pitcher-plants (see gen.) wdth rosettes of 
radical leaves and ^ regular firs. K 9 — 8 — 5, spiral, if > 5 the outer 3 
small ; C as many as inner sepals and alt. with them, or o ; A 00 ; 
Q (6—5 — 3) with 00 anatropous ovules on inrolled cpl.-walls. 
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Locuiicidal capsule with ao seeds; endosperm fleshy* Gmem: 
Heliamphora (raceme ; ovary 3-I0C.), Sarracenia (flr. solitary ; ovary 
5-loc., the top of the pitcher simple)) Darlingtonia (ditto, but the top 
of the pitcher is fish-tail-shaped). Placed m Parietales by Benth.- 
Hooker, in Cistiflorae by Wanning. ^ 

Siyctaceuiales. The 13th cohort of Dicotyledons (p. 137). 

SaBBafras Linn. Lauraceae. i sp. Canada to Florida, S. officinale 
Nees et Eberm. (Laurus Sassafras L.). The wood and bark yield oil 
of sassafras, used in medicine. 

Satnreia Linn. Labiatae (vi. ir.) 130 sp., trop., subtrop, and warm 
temperate regions. The flrs. are gynodioecious. .S', hortensis L. and 
.S*. motitana L., the summer ^nd winter savories respectively, are often 
grown as flavouring herbs. 

Sa^rium Linn. Orchidaceae (3). 60 sp. Cape Col., trop. Afr., E. Ind. 
The flr. is not twisted, so that the labellum stands uppermost ; it is 
prolonged backwards into two spurs. The actual summit of the 
column is occupied by the stigma, the anther being bent round at 
right angles to it. 

Sanrauia Willd. Dilleniaceae. 60 sp. trop. As., Am. 

Sanromatum Schott. Araceae (vii). 5 sp. trop. Afr., Himal. Leaves 
pedate (cymosely branched). 

Sauroraceae. Dicotyledons (Archichl. Piperales). 3 gen. wdth 4 sp. 
E. As, and N. Am. Herbaceous plants with 5 flrs., which are ap- 
parently primitively naked (see p. 59). Sta. 6 or fewer ; cpls. 3 — 4 
or (3 — 4), in the latter case wdth parietal placentae. Ovules ortho - 
tropous. Seeds with endo- and peri-sperm. Chief genera : Saururus, 
Houttuynia. United to Piperaceae by Benth. -Hooker. 

Saumrus Plum, ex Linn. Saururaceae. i sp. Japan to Philippine Is., 
I in U. S. Bog plants wdth spikes of flrs., the bract usually adnate to 
the axis of its flr. 

SausBurea DC. Compositae (xi). 125 sp. N. temp. S. alpina DC. is 
an alpine sp. in Brit., with hairy leaves (p. 193); its flrs. are blue, 
with sweet scent (the latter unusual in the order). Many flrs. have 
3 cpls. 

Sanvagesia Linn. Ochnaceae. 10 sp, Brazil and i in all trop. r^ons. 
There are 5 fertile sta., surrounded by » staminodes. Cpls. 3. This 
genus and a few others are sometimes formed into a separate order, or 
placed (e.g. by Bentham and Hooker) in Violaceae. 

Savia Willd. Euphorbiaceae (A. i. 1) 4 .sp. W. Ind. 

Saxegotliaea Lindl. Coniferae (Taxac. 3 ; see C. for genus characters). 

I sp. Andes of Patagonia, P>uit a many-seeded ‘berry’ like that of 
Juniperus. 

Saxi£raga Linn. Saxifragaceae (i). 200 sp, N. temp., Arctic, Andes, 
chiefly alpine (p. r9o)- 13 .sp. in Brit, (saxifrage). Most sp. show 

xerophytic characters, such as tufted growth, dose packing of leaves 
(especially well shown in S. appositifoHa L.), succulence, hairiness, &c* 
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Many sp. are vegetatively propagated by offsets, or (e.g. S> granulata 
L.) by bulbils produced in the lower leaf-axils. Many exhibit chalk- 
glands at the tips or edges of the leaves (e.g. S. oppositifolia at the 
tip); these are water-poreb (p. 117) with nectary-like tissue beneath, 
secreting water containing chalk in solution. As the water evapo- 
rates, the chalk forms an incrustation. The firs, are usually in 
dichasial cymes with a cincinnus tendency. Every stage occurs in 
various sp. from hypogyny to epigyny (p. 67). The honey is only 
partially concealed, and the flrs. are visited by a miscellaneous lot of 
insects. Most sp. are protandrous. A few, e.g. S. sarmentosa Linn, f., 
have zygomorphic firs. [For leaf-forms, see Jungner in Bot, Notiser^ 
1894 — 1895, reviewed in Bot. Centr. 62, 1895, p. 244.] 
Saxiftaguceae. Dicotyledons (Archichl. Rosales). 70 gen. with 600 
sp. cosmop., chiefly temp. Most are perennial herbs, a few shrubs or 
trees, with usually alt., rarely slip, leaves. Many are alpine and 
arctic forms of xerophytic habit (p. 190). The infl. is of various 
kinds, both racemose and cymose. 

Fir. usually 5 , regular, cyclic, 5-merous (except cpls.). The re- 
ceptacle is flat or hollow'ed to various depths, so that the sta. and 
perianth may be peri- or epi-gynous. K usually 5 ; C 5, imbricate or 
valvate, sometimes (5) or o ; A usually 5 + 5, obdiplostemonous ; cpls. 
rarely free and as many as petals, usually fewer and joined below', 
often 2 ; placentae parietal or axile, with several rows of anatropous 
ovules ; styles as many as cpls. The flrs. are mostly protandrous. 
Fruit a capsule or berr}'. Seed with rich endosperm round a small 
embryo. 

The S. are of little economic importance ; Ribes yields valuable 
fruit. Many are favourites in horticulture, e.g. Saxifraga, Francoa, 
Fhiladelphus, Deutzia, Hydrangea, Plscallonia. 

Classification and chief genera : 

I. SAXIFRAGOJDEAE (herbs of various habit; leaves alt.; 
flrs. wath 5- or rarely 4-merous perianth ; cpls. usually 2 ; ovary 
hypo- or epi-gynous, i- or 2-loc.) : Saxifraga, Tellima, Chr>'SOS- 
plenium, Parnassia. 

II. FRANCOIDEAE (perennial herbs with radical leaves and flrs. 
in spikes or racemes on naked scapes ; flr. 4-merous ; ovary 

4- I0C.): Francoa. 

III. HYDRANGEOIDEAE (shrubs or trees ; leaves usually opp., 
simple ; perianth usually 5-merous ; sta. epigynous ; ovary 3 — 

5- I0C.): Philadelphu.s, Deutzia, Hydrangea. 

IV. PTEROSTEMONOIDEAE (shnibs with alt. stip. simple 
leaves; sta. 10; ovary inferior, 5-loc ; ovules 4 — 6, on axile 
placentae) : Pterostemon. 

V. ESCALLONIOIDEAE (shrubs or trees, rarely herbs; wdth 
simple alt. exstip. often leathery and gland-dotted leaves ; sta.= 
petals ; ovary superior to inferior ; ovules « ) ; Brexia, Escallonia* 

23 


w. n. 
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VI. RIBESIOWEAjS (shrubs with alt. simple exstip. leaves and 
racemes of flrs. ; ovary inferior, i-loc. wdth 2 parietal placentae ; 
b^ry) : Ribes. 

VII, BAUEROIDEAE (shrubs with opp. 3-foliate exstip. leaves 
and simple axillary firs. ; ovary semi-inferior lyith 2 parietal 
placentae ; loculicidal capsule) : Bauera. 

[Placed in Rosales by Benth.-Hooker, in Saxifraginae by Warming,] 

Saxifta£:eae (Benth. - Hooker) = Saxifragaceae. 

(Warming). The i8lh cohort of Choripetalae (p. 146). 

Scabiosa (Tourn.) Linn, (incl Knautia Linn., Pterocephalus Vaill., Suc^ 
cisa INeck.). Dipsacaceae. 86 sp. Eur., As., Afr,, esp. Medit. ; 3 in 
Brit., of which S. (R.) arvensis L. (scabious) and S. Sticcisa L. 
(deviPs-bit scabious) are common. The former has a large head of 
flrs. ; the corolla of these is drawm out upon the outer side (cf. Com- 
positae), and this the more the fuither they are from the centre of the 
head. Honey is secreted by the upper surface of the ovary, and 
protected from rain by hairs in the tube. The sta. are ripe first, while 
the style w'ith immature stigmas is quite enclosed in the corolla; later 
the sta. wither and the style occupies their place. The stigmas of the 
various flow^ers upon the head ripen nearly simultaneously. 

Scaevola Linn. Goodeniaceae. 60 sp. Austr., Polynes., coasts of trop. 
Afr., As., Am. S. Koemgii Vahl furnishes a kind of rice paper ; its 
pith is squeezed fiat like that of Fatsia. 

Scimdtx Toum. ex Linn. U ml^elliferae (5). 12 sp. Eur., As., N. Afr. 

.S’. Pectefi’ Veneris L. (Venus’ comb) in Brit. The ripe mericarps 
separate with a violent jerk. 

Scheucbzeria Linn. Juncaginaceae. i sp., S. palusins L., N. temp, 
and arctic, incl. Brit. ; a marsh plant. 

ScUnufi Linn. Anacardiaceae (iii). 4 sp. Mexico to Argentina. 
S. Molle L. yields American mastic (resin). 

Sdiisxnatoglottis Zoll. et Mor. Araceae (v). 10 sp. Malaya. At 

the top of the spadix, above the g firs., are sterile flrs. consisting of 
staminodes. 

ScMveredda Andrz. = Alyssum Toum. 

Scblzaea Sm. Schizaeaceae. 16 sp. trop. and subtrop. The sporangia 
form a double row on the lower surface of each of the reduced fertile 
pinnae. 

Schizaeaceae. Filicineae Leptosporangiatae (Homosporous). 5 gen. 
with 70 sp., chiefly trop. Am.; a few subtrop. or temp. They are 
mostly small ferns with but little stem. Lygodium is a curious leaf- 
climber. As in Osmunda, the sporangia are borne (exc- in Mohria) 
on special pinnae of the leaf, distinct from the ordinary vegetative 
pinnae. The sporangia are sessile, usually without indusium ; at the 
apex is a cap-like annulus, and the sporangium dehisces longitudinally. 
Chief genera: Schizaea, Aneimia, Lygodium, Mohria. 

Schizandra Michx. Magnoliaceae (2). 7 sp. trop. and warm temp. As.; 
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S* coccinea Michx. in Atlantic N. Am. Climbing shrubs with exstip. 
leaves and spiral firs. 

Sohizanthus Ruiz et Pav. Solanaceae (v). 1 1 sp. Chili. ISte fir. is 

zygomorphic; the stalk is curved, and the two really upper petals 
form the lower lip which is 3 — 4-lobed, while the lateral petals are 
4-lobed and the lowest f)etal forms the simple or slightly z-lobed 
upper lip. Sta. 4, 2 fertile and 2 staminodial. The fir. has a good 
general likeness to that of the papilionate Legurainosae (cf.CoIlinsia), 
and is fertilised in a very similar way, usually by an explosive move- 
ment of its parts (cf. Genista). 

Schizopetalon Sims. Cruciferae (iii. 12). 5 sp. Chili. 

ScMzosUgxna Am. Rubiaceae (1. 7). i sp. Ceylon. Ovary 5 — 7rloc. 

Schizostylis Backh. et Harv*. Iridaceae (ill). 2 sp. S. Afr. S. coccinea 
Backh. et Harv. is often cultivated for its handsome firs. 

Schknhria Roth. Compositae (vi). 1 1 sp. W. Am. 

Schlechtendalia Less. Compositae (xii). i sp. Brazil. A plant of very 
unusual habit (for this order), and with peculiar anatomy (see Ber, 
Bot. Ges, II. 1884, p. 100). 

Scbleichera Willd. Sapindaceae (i). j sp. trop. As., S. trijuga Willd. 
It furnishes a useful timber; the aril of the seed is edible, and an oil 
is expressed from the seed itself. 

Schoenocanlon A. Gray. Liliaceae (i). 5 sp. Am. Veratrin is made 

from the seeds. 

Schoenus Linn. Cyperaceae (ii). 70 sp. Austr., a few in Afr., Am., 

Eur.; S, nigricans L. in Brit. 

SchoUera Roth = Vaccinium Linn. 

Schomhurgkia Lindi. Orchidaceae (13). 12 sp. trop. Am. 

Schotia Jacq. {^Theodora Medic.). Legiiminosae (il. 3). 6 sp. trop. 

and S. Afr. 

Schuhertia Mart. = Araujia Brot. 

Sciadopltys Sieb. et Zucc. Coniferae (Arauc. i c ; see C. for genus 
characters), i sp. Japan, .S*. verticillata Sieb. et Zucc., the parasol- 
pine or umbrella-fir, planted round the temples. The short shoots 
are crowded together at the ends of the annual long shoots. Each 
short shoot resembles that of Finns except that the two green needle- 
leaves are ‘ fused ’ together into a single needle grooved down the centre, 
so that at first glance in S. the short shoots seem to be w^horls of ordinary 
leaves at the tip of each year’s growth. The cones take two years to 
ripen. The wood is useful for waterworks &c. 

Scilia Linn. Liliaceae (v). 80 sp. Old World temp. S. festcUis Salisb. 
( 5 . nutans Sm. ), wild hyacinth Or English bluebell, and others in Brit, 
Bulbous plants with mcemes of firs. 

Sdrpns (Tourn.) Linn. Cyperaceae (i). 200 sp. cosmop. in bogs and 

marshes ; j 5 in Brit. The stem is usually erect and angular, bearii^ 
3 ranks of leaves reduced to sheaths, and performs the work of 
assimilation. Its base often gives rise to creeping rhizomes or to 
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shoots ending in tubers like potatoes. The racemose many-flowered 
spikelets are aggregated into a terminal tuft. The flr. is 5 , and has 
6 perianth-scales in two whorls ; in many sp. it is protogynous ; in all 
it is wind-pollinated. S, lacustris L., sometimes termed the bulrush, is 
used for matting, chair-seats, &c. 

Soitaznineae. The 9th cohort (Engler) of Monocotyledons (p. 135). An 
ordei: (Benth. -Hooker) in series Epigynae, including Musaceae, Ma- 
rantaceae, Cannaceae, and Zingiberaceae of Engler. The 6th cohort 
(Warming) of Monocotyledons (p. 146). 

•fideianthaceae or Illecebraceae. See Caryophyllaceae. 

Sderanthus Linn. Caryophyllaceae (ri. 6). 10 sp. Eur., As., Afr. ; 

.S', annuus L. (Knawel) and another in Brit. Pdrs. apetaloiis, self- 
fertilising. 

Sderia Berg. Cyperaceae (ii). 100 sp. trop. and warm temp. 

Sderochloa Beauv. Gramineae (x). i sp. Eur., As. 

Scoliopus Torr. Liliaceae (vii). 2 sp. West N. Am. 

ScolopezLdriuxn Sm. Polypod iaceae. 10 sp. trop. and temp., esp. N. 
Hemisphere. S. vtdgare Sm. (hart’s tongue fern) in Brit. 

Scol3miU8 Tourn. ex Linn. Compositae (xiii). 3 sp. Medit. 

Scopolia Jacq. Solanaceae (ii). 4 sp. Eur., As. 

Scorpitmis Linn. Leguminosae (ill. 7). 6 sp. Medit. The pod is 

twisted and indehiscent ; often it looks like a caterpillar, and it has 
been suggested that birds are deceived by this and carry it to a distance 
before discovering the mistake. 

Scorzonera (Tourn.) Linn. Compositae (xiii). roo sp. N. temp. Old 
World. Like Taraxacum. The roots of S. hispaftica L. and others 
are eaten as vegetables. 

Scrophularia Tourn. ex Linn. Scrophulariaceae (ii. 6). 115 sp. N. 

temp. ; 3 in Brit. ; S. aquatica L. and S. nodosa L., the fig-worts, are 
common. Perennial herbs with opp. leaves, which on the lateral 
twigs are commonly anisophyllous (p. 38). The firs, are in tall infls. 
whose primary branching is racemose; the lateral shoots are dichasial. 
The flr. has the sta. and style arranged along the lower lip of the corolla, 
instead of the upper, as is usually the case in such flrs. Correlated 
with this is the fact that the posterior sta. , usually absent in the order, 
is represented by a staminode, as it is not in the way of insects enter- 
ing the flr. (it is entirely aborted in flrs. w'hich have the essential organs 
under the upper lip). The flr. is markedly protogynous, and is largely 
visited by wasps and but rarely by other insects. The peculiar brown 
colour may perhaps be due to the selection of wasps; but there are so 
few wasp- flowers that it is impossible to draw any conclusions upon 
the subject (see Cotoneaster and Epipactis). 

Scrophulariaceae. Dicotyledons (Sympet. Tubiflorae). About 180 
gen. with 2000 sp., cosmop. Most are herbs and undershrubs, a few 
shrubs or trees (e.g. Paulownia), with alt., opp., or whorled exstip. 
leaves. Many exhibit interesting features in the vegetative organs. 
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Several are climbers (e.g. Maurandia, Rhodochiton, &c.). The 
Veronicas of N. Z. are interesting xerophytes with remarkable re* 
semblance in habit to certain Coniferae. A considerable number of 
sp. in tribes ii and ri (below), e.g. Euphrasia, Bartsia, Pedicularis 
die., are semi -parasitic (p. 194), They mostly grow in swampy grass- 
land and are parasitic by their roots upon the roots of the grasses. 
Suckers are formed at the points of contact. “The formation of the 
suckers occurs in spring; the absorption of organic food by their 
means from living parts of plants lasts into the summer ; at this 
period the haustoria contain but little starch. In late summer and 
autumn an absorption of organic compounds from the dead parts 
of the host takes place. At this period, and later, the haustoria 
function as places for storage of reserve- materials ” (von Wettstein). 
The plants possess green leaves of their own, and so are able to as- 
similate. 

The infl. may be racemose or cymose. In the former case it is 
usually a spike or raceme, axillary or terminal (every variety may be 



Floral diagrams of A, Verbasciwi B, Linaria vulgaris ^ C, Verouica 

Cfiatnaedrys ; after Eichler. 

found in sp. of Veronica). Solitary axillary flrs. occur in many S., 
e.g. Linaria. The cymose infis. are usually dichasia, often united into 
complex corymbs &;c. Bracts and bracteoles are usually present. In 
Castilleja the upper leaves and bracts are brightly colour^. 

The dr. is 5 , zygomorphic, sometimes nearly regular (Verbascum 
&c.), and shows considerable variety in structure, as is illustrated by 
the flora I diagrams given. The bulk of the order show the Linaria 
type. K (5), of various aestivations; C (5), median-zygomorphic, 
often 2-lipped; A 4 (sometimes 2), didynamous, epipetalous, the 
posterior sta. sometimes represented by a staminode (e.g. in Scrophu- 
iaria and Pentstemon). Verbascum and its allies have an actino- 
morphic corolla and 5 sta.; Veronica (q.v.) shows 4 sepals (the 
posterior one of the typical 5 being absent), 4 petals (the posterior pair 
of the 5 united), and 2 sta., the corolla being rotate in form. Other 
variations occur in the Selagineae &c. Below the ovary is a honey- 
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secreting disc, G (2), medianly placed (not obliquely as in Solanaceae), 
2*loc,, with axile placentae. Ovules usually oo , less commonly few 
(e.g. Veronica &c.), anatropous. Style simple or bilobed. Fruit 
surrounded below by the persistent calyx, usually a capsule (dehiscent 
in various ways) or a berry. Seeds usually numerous, small, with 
endosperm. Embryo straight or slightly curved. 

Most of the order have firs, more or less adapted to insect-visits. 
Muller divides them into 4 types: (i) the Verbascum or Veronica 
type (see genera) wdth open 6r. and short tube (bees and flies), 
(2) the Scrophularia type (wasps), (3) the Digitalis and Linaria type 
with long wide tubes and the essential organs so placed as to touch 
the back of the insect (bees), and (4) the Euphrasia type or * loose- 
pollen* flr. (p. 91), where \he pollen is loose and powdery, and the 
anthers (protected by the upper lip of the flr.) are provided with 
spines &c., so that they may be shaken upon the entrance of the insect, 
which thus receives a shower of pollen on its head. The flrs. are 
seldom markedly dichogamoiis, but the stigma usually projects beyond 
the sta. so as to be first touched by a visitor. Most of the flrs. are 
capable of self-fertilisation in default of insect-visits. For further 
details see genera. 

In Linaria &c. (q.v.) there sometimes appears a terminal flr. to the 
raceme, and this exhibits the phenomenon of peloria^ having a sym- 
metrical corolla with spurs to all the petals (cf. Ruta, or compare 
Aquilegia with Delphinium). 

A number of the S. are or have been officinal e.g. Digitalis; most 
of them are poisonous. Many are favourite garden and greenhouse 
plants, e.g. Calceolaria, Mimulus, Pentstemon, Antirrhinum, Linaria, 
Veronica, Collinsia <S:c. 

Classijicaiion and chief genera (after von Wettstein) : 

A. The tw'o posterior corolla-teeth (or the upper lip) cover the 
lateral teeth in bud. 

I. PSEUDOSOLANEAE usually alt. ; 5 sta. often 

present) : 

1. Verbasceae (corolla with very short tube or none, rotate or 

shortly campanulate) ; Verbascum, Celsia. 

2. Aptosimecu (corolla with long tube) : Aptosimum. 

II. ANTIRRHINOIDEAE (lower leaves at least opp. ; the 5th 
sta, wanting or staminodial) : 
a. Corolla 2-lipped; lower lip concave, bladder-like. 

4. , Calceolarkae : Calceolaria. 

/ 3 . Corolla almost actinomorphic, or 2 -Upped with flat or 

convex lips. 

3. Semimerideae {dehiscent capsule; corolla spurred or saccate 

at base, with no tube) : Alonsoa. 

5. Antirrhimae (as 3, but with tube): Linaria, Antirrhinum, 

Maurandia, Rhodochiton. 
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6. Ckeloneae (dehiscent capsule or many-seeded berry; corolla 

not spurred or saccate ; infl. cymose, compound) : Russelia, 

Wigbtia, Collinsia, Scrophularia, Chelone, Pentstemon, 

Paulownia. 

7. Manuleae (dehiscent capsule; corolla as in 6; infl. not 

cymose, usually simple; anthers finally i-loc.): Zalu- 

zianskia, Lyperia. 

8. Gratioleae (as 7, but anthers finally i-loc.); Mimulus, Gra- 

tiola, Torenia. 

9. Sela^ineae (fruit a drupe or an indehiscent few-seeded cap- 

sule): Hebenstretia, Selago. 

B. The two posterior teeth (or the upper lip) of the corolla 
covered in bud by one or both of the lateral teeth, 
in. RHINANTHOIDEAE. 

a. Corolla-teeth all flat and divergent, or the i upper erect. 

10. Di^taleae (anther-loc. finally united at tip; the i upper 

corolla-lobes often erect ; not parasitic) : Veronica, Digi- 
talis. 

1 1 . Gerardiea4 (anther-loc. always separate, one often reduced ; 

corolla-lobes all flat, divergent ; often parasitic) : Gerardia. 

b. The i upper corolla-teeth form a helmet-like upper lip. Often 

parasitic. 

12. Rkittaniheae: Castilleja, Melampyrum, Tozzia, Euphrasia, 

Bartsia, Pedicularis, Rhinanthus. 

[Benth.- Hooker exclude from S. the 9th tribe, which they unite 
with Globttlariaceae to form a separate order Selagineae, placed in 
Lamiales ; the rest of the order they place in Personales. Warming 
following Eichler places the order in Personatae, excluding the Sela- 
gineae, which are placed as a separate order (Selaginaceae, not united 
to Globulariaceae), in Nuculiferae.] 

Boroplnilariiieae (Benth.-Hooker) = Scrophulariaceae. 

Soutellaria Riv. ex Linn. Labiatae (iv). i8o sp. cosmop. exc. S. Afr. 
2 in Brit., .S', galeriadata L. and S. tninor Huds. (skull-cap). 

Scntlcaria Lindl. Orchidaceae (27), 2 sp. trop. Am. Epiphytes, with 
no tubers, but long pendulous fleshy cylindrical stems. 

Scyballum Schott et Endl. Bahmophoraceae. 4 sp. trop. Am. 

Seaforthia R. Br. = Ptychosperma I^bill. 

Secale (Tourn.) Linn. Gramineae (xii). 2 sp. Medit., Eur., As, 
S. cereaie L., the rye, is largely cultivated in Germany, Russia, &c., 
as a cereal, forming a staple food. 

Secamone R. Br. Asclepiadaceae (ii. 3), 24 sp. trop. Afr., As., Austr. 

SacMum P. Br. Cucurbitaceae (iv), i sp. trop. Am., .V. edule Sw., 
largely cultivated for its edible fruit (choco), containing one enormous 
seed which germinates within the fruit. 

Secorltlaea Linn. Polygalaceae. 30 sp. trop., except Austr. 

Seenxlgara DC. Leguminosae (iii. 5). i sp. Medit. 
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Securlnega Comm, ex Juss. Euphorbiaceae (A. 1. 1). lo sp. temp, and 
subtrop. 

Sedtun Tourn. ex Linn. Crassulaceae. 140 sp. N. temp., i in Peru; 
9 in Brit., incl. ^S". Telephium L. (orpine or livelong), S, Rhodiola DC. 
(rose-root), S. anglicum Huds. and .i". acre L. (stonecrop or wall- 
pepper). Fleshy-leaved xerophytes. 

S^piieria Loefl. Phytolaccaceae. 8 sp. S. Am. Leaves leathery; 
stipules thorny. The plants have a powerful odour of garlic. Cpl. i. 
The fruit is a samara, closely resembling one half of that of Acer or 
many Malpighiaceae. 

Sela^^eae (Benth. -Hooker). See Scrophulariaceae. 

Selaginella Spring. The only genus of Selaginellaceae. 350 sp. chiefly 
trop. A few are temp, e.g! A. seiaginoides Link on boggy hill sides in 
Brit. Most of the sp. live in damp places, especially in forests, but 
there are a few xerophytes. The embryo is provided with a siispensor, 
and grows directly into the leafy plant, which shows a habit very 
similar to that of Lycopodium — much-branched stem, often creeping, 
bearing roots on the lower side and leaves on the upper, with 
terminal cones of sporangia. The leaves may be spirally arranged as 
in most sp. of Lycopodium (e.g. in S. seiagmoides)^ or more commonly 
they form 4 ranks, two outer ones of large, two inner of small leaves, 
thus giving the stem a dorsiventral structure. The roots in some sp., 
e.g. S, Kratissiana A. Br. and A. Martensii Spring, are borne on 
rhizophoresy anomalous stem branches developed at the nodes and 
exhibiting a sort of intermediate structure between stem and root. 
The sporangia are placed at the bases of the leaves in terminal cones, 
w'hich exhibit radial symmetry. The mega -sporangia contain 4 large 
spores and can easily be distinguished by the naked eye from the 
micro-sporangia. On germination a microspore produces a rudimen- 
tary male prothallus bearing an antheridium. The megaspore forms a 
female prothallus, which remains enclosed in the burst spore, and lias 
an upper small -celled green portion and a lower large-celled storage 
portion as in Salviniaceae &c. 

A. hpidophylla Spring is a curious little xerophyte which curls up 
into a ball in the dry season, and may be rolled about by the wind 
(compare Anastatica). 

Selaginellaceae. Lycojxidiiiae (Heterosporous). Only genus Selagi- 
nella (q.v.). 

Selago Linn. Scrophulariaceae (ii. 9). 80 sp. S. Afr., Madagascar. 

Selenlpediuzn Rchb. f. Orchidaceae (2). 2 sp. Panama, Guiana. Like 
Cypripedium, but ovary 3-Ioc. 

Selintun Linn. UmWliferae (6). 25 sp. N. Hemisph., S. Afr. 

Selliera Cav. Gooden iaceae. 2 sp. Austr. 

Semecarpns Linn. f. Anacardiaceae (iv). 40 sp. Ceylon to Austr. 

Semele Ktmth. Liliaceae (Vli). i sp. Canaries, A. androgyna Kunth 
(Ruscus androgynus L.). A climbing shrub with leaf- like phylloclades 
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in th6 axils of scale-leaves. Firs, in little cymes (cf. Asparagus) on the 
edges of the phylloclades. The new shoots rise from the soil, and grow 
to a considerable length before the lateral branches, bearing the phyl- 
loclades, begin to unfold. 

• Semperyiyum Rupp, ex Linn. Crassulaceae. 50 sp. mts. of S. Eur., 
Himal., Abyss., &c. S. tectorum L., the houseleek, often planted on 
cottages to keep the slates in position, is a xerophyte with fleshy 
leaves and much vegetative multiplication by offsets. 

Seneblera DC. {Coronopus Rupp.). Cruciferae (ii. 5). S. didyma 
Pers. naturalised in Brit. 

Senecio (Tourn.) Linn. (incl. Cacalia Linn., Cineraria Linn., Kleinia 
Haw., Ligularia Cass., &c.). Compositae (viii). 1250 sp. cosmop. 
9 in Brit, (ragwort, groundsel, &c.). The genus includes plants of 
the most various habit. Some are climbers, e.g. S. macroglossus DC. 
(S. Afr.), which is remarkably like ivy in habit. Many are xero- 
phytes, some with fleshy leaves, others with fleshy stems, others with 
hairy or inrolled leaves (cf. Empetrum). The firs, of S. vulgaris L. 
(groundsel) are regularly self-fertilised, and are very inconspicuous ; 
there are no ray-florets. In S, Jacobaea L. (rag- wort) there are 
ray-florets, and the conspicuous flrs are largely visited by insects. 
A very interesting sp. is S. (A".) artieulatus Sch. Bip. (S. Afr.), 
whose fleshy stems easily separate at the joints and grow into new 
plants. 

Se(|uoia Endl. {Wellingtonia Lindl.) Coniferae (Arauc. i c.; see C. for 
genus characters). 2 sp. N. W. Am. S. gigantea I.indl. et Gord is the 
mammoth tree of Calif., discovered in the Sierra Nevada in 1850. 
Some specimens are more than 300 feet high and 36 feet thick, second 
only in size to the Eucalyptus; the age of the largest is about 1500 
years. In most museums in Brit, there are sections of a tree cut doum 
in 1882 and showing 1335 annual rings. S. sernpennrens Endl., the 
redw'ood, is also a gigantic tree, and is valued for its timber &c. 

Serapias Linn. Orchidaceae (3). 5 sp. Medit. 

SericocarpuB Nees. Compositae (111). 5 sp. U. S. 

Seijania Plum, ex Schum. Sapindaceae (i). 172 sp. trop. and subtrop. 
Am. Lianes witli watch-spring tendrils and slip, leaves. Fruit a 
3-winged schizocarp. 

Serratula Dill, ex Linn. Compositae (xi). 40 sp. Eur. to Japan. A*. 

timtoria L. (saw-wort) in Brit. ; it is dioecious. 

Serruria Salisb. Proteaceae (i) 50 sp. S. Afr. 

Sesamum Linn. Pedaliaceae. 12 sp. trop. Afr., As. S.indicum L. 
is largely cultivated in India &c. for the oil expressed from its seeds 
(gingili, gingelly, sesame, &c.). 

Sesbania Scop. Leguminosae (in. 6). 20 sp. trop. and subtrop. S. 

aculeata Poir. is a marsh plant, giving off floating roots from the base 
of the stem, covered with a spongy aerenchyma (p. 17 a, and cf. 
Neptnnia). 
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Sestii Linn. Umbelliferae (6). 6o sp. Eur., N. Afr., As. S, Libamtis 
Koch in Brit. 

Sesleria Scop. Gramineae (x). lo sp. Eur., W. As*, mostly alpine. 
S, coerulea Arduin. in Brit. 

SaflUTiimi Linn. Aizoaceae (ii. i). 5 sp. trop. and subtrop. Halo* 

phytes (p. 1 87). 

Setaria Beauv. Gramineae (v). 12 sp. trop. and warm temp. S, 

italica Beauv. (Italian millet) is cultivated as a cereal in E. As. 

Slieplierdia Nutt. Elaeagnaceae. 3 sp. N. Am. The receptacle 
becomes fleshy in fruit. The fruit of .S', argentea Nutt. (buffalo*berry) 
is edible. 

Shenurdia Dill, ex Linn. Rubiaceae (11. 21). i sp. Eur. (incl. Brit), 
W. As., N. Afr., S, arvensts L., the field madder. 

Shorea Roxb. Dipterocarpaceae. 87 sp. Ceylon to Philippine Is. S. 
robusta Gaertn. f. (sal) is a most valuable timber tree, with wood like 
that of teak, and is largely grown in India. 

Shortia Torr. et Gray. Diapensiaceae. i sp. N. Carolina, i sp. Japan 
(cf. Epigaea). 

Sibbaldia Linn. = Potentilla Linn. S, procumbens L. = /l SibbaZdi, 

Sibthoixiia Linn. Scrophulariaceae (ill. 10). 6 sp. Eur., Medit., 

Nepal, Andes. S. europaea L. (Cornish money-wort) in S. England. 

Sicyos Linn. Cucurbitaceae (iv). 30 sp. trop. Am., Polynes., Austr. 

Some sp have hooked fruits. 

Sida Linn. Malvaceae (ii), 70 sp. Am., Austr., i Eur., several in 

all trop. lands. 

Sidalcea A. Gray. Malvaceae (ii). ro sp N.W. Am. 

Sideritis Toum. ex Linn. Labiatae (vi. i). 45 sp Medit., Orient. 

Slderozylon (Dill.) Linn. Sapotaceae (i). 80 sp. trop. 

Siegesbeckia Linn. Compositae (v). 4 sp. trop. and warm temp. 

The heads are small, with an involucre of 5 bracts, covered with 
very sticky glandular hairs. The secretion continues till after the 
fruit is ripe, and aids in its distribution, the whole head breaking off 
and clinging to a passing animal. 

SUans Bemh. Umbelliferae (6). 2 sp. Eur., Siberia (i Brit.). 

SUene Linn. Caryophyllaceae (i. i). 300 sp. N. temp , esp. Medit. 

(7 in Brit.). The firs, of many sp. are adapted to pollination by 
butterflies, e.g. those of S. acaulis L. (moss-campion, a tufted alpine 
plant) ; others are pollinated by moths, e.g. S, injlata Sm. (bladder 
campion), which emits its scent at night (p. 103). 

Siler Crantz. Umbelliferae (6). 2 sp. Eur., Siberia. 

SilpMtim Linn. Compositae (v). 12 sp. eastern U.S. S. laciniaium 

L. is the famous ‘compass- plant* of the prairies. If growing in an 
exposed position its leaves turn their edges to north and south. 
They thus avoid the excessive mid-day radiation, and get the full benefit 
of the morning and evening sun. (Cf. Lactuca.) 

SUybum Vaill. ex Adans. Compositae (xi). 2 sp. Medit. S, Maria- 



SMILAX, 


353 

nuni Gaertn. (milk-thistle) in Brit. It is now widely distributed over 
the Pampas, where it was introduced. 

Stmaraba Aubl. Simarubaceae. 6 sp. trop. Am. 

Simarubaceae. Dicotyledons (Archichl. Geraniales). 28 gen. with 
124 sp. trop. and subtrop. Shrubs and trees with alt. pinnate or 
simple leaves, never gland -dotted. Firs, small, regular, 5 , often 00 , 
in axillary compound panicles or cymose spikes. Fir. with K and C 
3 — 7-merous. K free or more often united; C imbricate or rarely 
valvate; disc between sta. and ovary ring- or cup-like, sometimes 
enlarged into a gynophore; sta. twice as many as petals, obdiplo- 
stemonous, often with scales at the base; cpls. (4 — 5) or less, often 
free below and united by the style or stigma; ovules usually i in 
each loc. as in Rutaceae. Schizocarp or capsule ; endosperm thin or 
none; embryo with thick cotyledons. A few yield useful timber. 
Chief genera : Simaruba, Ailanthus. Placed in Geraniales by Benth.- 
Hooker, in Terebinthinae by Warming. 

Simarubeae (Benth.- Hooker) = Simarubaceae. 

Simetbia Kunth. Liliaceae (iii). i sp. Brit., W. and S. Eur., S. 
bicolor Kunth. 

Sinapis Linn. = Brassica Toum. 

Slnningia Nees. Gesneriaceae (11). 20 sp. Brazil. 5 . speciosa Hiem 

and others are favourite hot-house plants (generally known as 
Gloxinias). They are tuberous plants. The usual method of pro- 
pagation is by planting leaves on the soil ; from the base of the petiole 
a new plant arises by budding (cf. Begonia and Streptocarpus). 

Slpbocampylus Pohl. Campanulaceae (iii). 100 sp. trop. Am. 

Sipbonia Rich. = Hevea Aubl. 

Sison Linn. Umbelliferae (5). i sp. Eur., incl. Brit. 

Sisymbrium (Toum.) Linn. (incl. Alliaria Adans.). Cniciferae (il. 8). 
50 sp. N. temp. ; 3 in Brit., incl. S. officinale Scop, (hedge- 
mustard). 

8iS3rrliicliitim Linn. Iridaceae (ii). 50 sp. Am. 

Slum (Toum.) Linn. Umbelliferae (5). 6 sp. N, Hemisph., S. Afr. 
2 in Brit, (water- parsnip). S* Sisarum L. (skirret) is sometimes 
cultivated for its tuberous roots, which are boiled and eaten. 

Sklmmla Thunb. Rutaceae (ix). 4 sp. Himal., Japan. S. japmica 
Thunb. is often cultivated for its handsome foliage and red berries. 

Sloanea Linn.. Elaeocarpaceae. 44 sp. trop. 

SmUadna Desf. Liliaceae (vii). 20 sp. N. temp. 

(Toum.) Linn. Liliaceae (xi). 200 sp. chiefly trop. ; also in 

E. As., N. Am., Medit. Most are climbing shrubs with net- veined 
leaves. At the base of the leaf spring two tendrils, one on either 
side, usually regarded as modified stipules, though these organs 
scarcely occur in Monocotyledons. The stems are often furnished 
with recurved hooks which aid in climbing. Firs, dicecious, in um- 
bels. The dried roots of several S. Am. sp. form sarsaparilla. 
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Smithia Ait. Leguminosae (iii. 7). 30 sp. trop. As. Afr. 

Smithiaatlia O. Ktze. = Naegelia Regel. 

Smyrniom (Toum.) Linn. Umbelliferae (5). i sp. Medit., Eur., Brit., 
S. Olmsatriiffi L. (Alexanders), formerly used like celery. 

Sobralla Ruiz et Pav. Orchidaceae (14). 30 sp. trop. Am. 

Sods' Moench = Glycine Linn. 

Sidanaceae. Dicotyledons (Sympet. Tubiflorae). 72 gen. with 1500 
sp. trop. and temp.; the chief centre is Cent, and S. Am., where 
there are 36 local genera; in Eur. and As. only sub-order II. is 
represented. Herbs shrubs or small trees; leaves in the non-flowering 
part usually alt., but in the infl. -portion alt. or in pairs ; the arrange- 
ment in pairs is due to the^ mode of branching and adnation (p. 34), as 
illustrated in the figure. In Datura the branching is dichasial, and the 
bracts are adnate to their axillary shoots up to the point at which the 



Branching in Solanaceae (after Eichler); Datura Stramonium (left) and Atropa 
Belladonna (right) i, 2 , 3 , firs, or infls. of successive orders; bract of i, 
a /3 bracts of 2 , and so on. 

next branches ari.se, so that a looks like the bracteole of 2, rather than 
its bract. In Atropa the branching is cincinnal, one of the two branches 
at a node remaining undeveloped, and the bract is again adnate to 
its axillary branch. Of the pair of leaves thus found at any node, 
one is usually smaller than the other. In Solanum and others further 
complications occur (see EichlePs Bliithendiag.). 

Firs, solitaiy or in cymes, 5 , sometimes zygomorphic. K (5), 
persistent ; C (5), of various forms, rarely 2-lipped, usually folded 
and convolute; A 5, alt. with petals, epipetalous, or fewer in zygo- 
morphic flrs. ; G (2), obliquely placed in the fir. (the posterior cpl. 
to the right, the anterior to the left, when shown in a floral diagram), 
2-loc., sometimes with secondary divisions (e.g. Datura), upon a 
hypogynous disc; ovules i — oo in each loc., anatropous or slightly 
amphitropous, on axile placentae (most often the placentae are swollen 
and the ovules numerous) ; style simple, with 2-lobed stigma. Berry 
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or capsule. Embryo curved or straight, in endosperm. The flr$. are 
conspicuous and insect-visited ; some, e.g. Nicotiana, are adapted to 
Lepidoptera. A few are economically important, e.g. Solanum 
(potato), Nicotiana (tobacco), Lycopejrsicum, Capsicum, &c. ; Datura, 
Atropa, &c. are medicinal ; several are favourites in horticulture. 

Classification and chief genera (after von Wettstein): the S. are 
nearly related to Scrophulariaceae, the most general distinction being 
the oblique ovary ; this however is by no means easily made out, and 
the zygomorphism of the fir. is most often used as a distinction. 
Certain genera of S. are nearly related to various Boraginaceae, 
Gesneriaceae, Nolanaceae, &c., and it is quite possible that the S. are 
not really a simple family (see Nat. they occupy a middle place 

between the Tubuliflorae with actinomorphic, and those with zygo- 
m Orphic firs, 

A. Embryo clearly curved, through more than a semicircle. All 
5 sta. fertile, equal or only slightly different in length. 

I. NIC ANDREA E (ovary 3 — 5-ioc., the walls of the loc. 
dividing the placentae irregularly) : Nicandra (only genus). 

II. SOLANEAE (ovary- 2-loc.) : Lycium, Atropa, Hyoscya- 
mus, Physalis, Capsicum, Solanum, Lycopersicum, Mandra- 
gora. 

III. DATUR EAE (ovary 4-loc., the walls dividing the pla- 
centae equally) : Datura, Solandra (only genera). 

B, Embryo straight or slightly curved (less than a semicircle). 

IV. CESTREAE (all 5 sta. fertile); Cestrum, Nicotiana, 
Petunia. 

V. SALPJGL OSS/DE A E (2 or 4 sta. fertile, of different 
lengths) : Salpiglossis, Schizanthus. 

[Placed in Polemoniales by Bcnth.- Hooker, who unite Nolanaceae to 
S. ; in Personatae by Warming.] 

Solantun (Tourn.) Linn. (excl. Lycopersicum Hill). Solanaceae (ii). 
900 sp. trop. and temp. S. Dulcamara L. (bittersweet, nightshade) 
and S. nigrum L. in Brit. The firs, are small, with a cone of 
anthers opening at the tip as in Borago. E. tuberosum L. (S. Am.) is 
the potato. From the axils of the lowest leaves there spring branches 
which grow horizontally underground and swell up at the ends into 
tubers (potatoes). That these are stem structures and not roots is 
shown by their origin and by their possession of buds — the ‘ eyes.* 
Each eye is a small bud in the axil of an aborted leaf (represented by 
a semicircular rim). When the parent plant dies down in autumn 
the tubers become detached, and in the next season they form new 
plants by the development of the eyes, at the expense of the starch 
and other reserves stored in the tuber (see p. 163). By heaping earth 
against the stem, so as to cover more of the leaf-axils, more of the 
axillary shoots are made to become tuber-bearing ; hence the value of 
ridging potatoes. S. Melongena L , the egg-fruit, is cultivated in the 
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tropics for its edible fhiit. [For S* Lycopersicum L. (tomato) see 
Lycopersicum.] 

S<flilane| 1 a Linn. Primulaceae (i). 4 sp. Alps of Eur. (p. 159)* The 

firs, expand at very low temperatures, often coming up through the 
snow ; they have a mechanism like that of Erica. 

^olenanthus Ledeb. Boraginaceae (i v. i ). 15 sp. Medit*, As. 

Selidago (Vaill.) Linn. Compositae (ill). 80 sp. Am.; i in Eur. 
(incl. Brit.), 5 . Virgaurea L., the golden rod. 

Shllya Lindl. Pittosporaceae. 2 sp. W. Austr. Twiners. 

Sonchus (Toum.) Linn. Compositae (xiii). 45 sp. Old World ; 3 in 
Brit, (sow-thistle). Like Hieracium. 

Sonerila Roxb. (Cassebeeri^i Dennst.) Melastomaceae (i). 60 sp. 

Indo-mal., China. 

Sonneratia Linn. f. (Blatti Adans.). Blattiaceae. 6 sp. Indo-mal. 
Mangroves (p. 189), with the general habit of Rhizophoraceae. 
Aerial roots spring vertically out of the mud, arising as lateral, nega- 
tively geotropic branches upon the ordinary roots ; they are provided 
with aerenchyma (p. 189), and appear to be respiratory organs (see 
Goebel, Ber. D. Bot. Ges. iv, 1886, p. 249 and I^anzmbioL Sch. i, 
P- 139 )- 

Sophora Linn. Leguminosae (in. i). 25 sp. trop. and warm temp. 

Winter-buds naked. The wood is very hard. 

Sophronitis Lindl. Orchidaceae (13). 4 sp. Brazil, epiphytic. 

Sorbtui (Toum.) Linn. = Pyrus Toum. 

Sorghum Linn, (inch in Andropogon in Nat. BJi.). Gramineae (li). 
13 sp. trop. and subtrop. The chief is S. vulgare Pers., the millet 
or guinea corn, largely cultivated in the Medit. region &c. as a 
cereal. From the halm of the var. saccharatum Koem. sugar is 
sometimes prepared. 

Spadidfiorae (Warming). The 3rd cohort of Monocotyledons (p. 146). 

Spargauiaceae. Monocotyledons (Pandanales). Only genus Spar- 
ganium (q.v.). United to Typhaceae by Benth.-Hooker and 
Warming. 

Sparganium (Toum.) Linn. Sparganiaceae. 9 sp. N. temp., Austr., 
N.Z. ; 3 in Brit, (bur- weed), in shallow ponds. There is a creeping 
rhizome and a stem projecting above water with the leaves and flrs. 
These are in spherical heads, the S heads usually higher up the axis 
than the ? . Each fir. has P 3 — 6, scaly, sepaloid ; the ^ has 3-^ 
sta., alt. with P. when equal in number; the ? has 1 or (2) cpls. ; 
ovule I, pendulous near base of ovary, with micropyle upwards. Fruit 
drupaceous, with albuminous seed. Fir. protogynous, anemophilous. 

Spaxmannda Linn. f. Tiliaceae. 3 sp. trop. and S. Afr* S. africtma 
Linn. f. is often grown in hot-houses. Firs, in cymose umbels (as is 
easily recognised by their centrifugal order of opening). The sta. are 
sensitive to contact, moving outwards when touched (cf. Helianthe- 
mum). 
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Bpartlaa Schreb. Gramineae (xi). 7 sp. temp, in salt soil ; i Brit. 
(.S', siricta Roth, cord-grass). 

Spartliim Linn. Leguminosae (iii. 3). i sp. Medit., S. junceum L., 
the Spanish broom, resembling the common broom in habit. Firs, 
explosive like those of Genista. They yield a yellow dye, and the 
plant is also used as a source of fibre. 

Spatmcarpa Hook. Araceae (vii). 4 sp. Brazil and Paraguay. The 
spadix is adnate to the spathe, and monoecious. Down the centre 
run I — 3 rows of ^ firs., consisting each of a stalked synandrium, 
rather like a sporophyll of Equisetum ; at the sides are the ? firs., 
consisting each of a bottle-shaped ovary, surrounded by staminodes, 

Spathiflorae. The 6th cohort of Monocotyledons (p. 135). 

Spathiphyllum Schott. Araceae (ii). 20 sp. trop. Am., i Phil. Is., 

Celebes. Spathe partly adnate to spadix. Fir. 5 , with peiianth. 

Spatliodea Beauv. Bignoniaceae (11). 3 sp. trop. Afr. There are 
large water-pores on the backs of the leaflets near the midrib. In 
S. campantilaia Beauv. the fir. -buds have an interesting protection- 
mechanism, the calyx being inflated and water secreted between it 
and the corolla (see Treub in Ann, Buitenz, viii). 

Speqularia Heist. Campanulaceae (i. i). 10 sp. Medit., Eur.. N. Amer. 
*S’. kyhrida A. DC. {Campanula hybrida L.) is a cornfield weed in 
England, and S, Speculum A. DC., Venus’ looking-glass, is common 
in gardens. In general the flr. is like that of Campanula. 

Spergnla Linn. Caryophyllaceae (11. 2), 3 sp. temp. S. arvmsis L., 
the spurry, occurs in most parts of the world 011 arable land. The 
axillary shoots do not lengthen their internodes, so that the leaves at 
first glance seem to be tufted. Firs, in cymes, gynoraonoecious or 
gynodioecious, homogamous, visited by insects, but self-fertilising in 
their absence. This plant is sometimes used as fodder. 

Spergularia J. et C. Presl (Buda Adans., Lepigonum Wahlb., Tissa 
Adans ). Caryophyllaceae (ii. 2). 20 sp. cosniop., mostly halophytes 
with fleshy leaves (p. 187). i in Brit. 

Spermaoooe Dill, ex Lmn. {Borrcria G. F. W. Mey.). Rubiaceae 
(ll. 20). 80 sp. trop., esp. Am. 

Spaniiapli3rta or Phanerogamae. One of the 4 great divisions of the 
Vegetable Kingdom, comprising all those plants which produce seeds. 
The megaspore (embryo-sac) does not fall out of the sporangium 
(ovule), and the latter ripens, after fertilisation of the ovum, into a 
seed. In Cryptogamae the spore falls out of its sporangium and 
germinates upon the soil, so that a seed is not formed. The S. 
are divided into Gymnospermae and Angiospermae (q.v. and see 
Ch. IL). 

Spliaeraloea A. St. Hil. Malvaceae (11). 21 sp. Cape Col., 4 Am. 

Spluterolobiuia Sm. Leguminosae (iii. 2). 12 sp. Austr. 

Spiheiiotoma Sweet = Dracophyllum Labill. 

SpIgOlia Linn. Loganiaceae. 30 sp. Am. Some sp., e.g. .S’. Anihdmia 
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L. and ^S*. marilandica L. (Indian pink, or pink-root), have apparent 
whorls of 4 leaves close under the infl.; in reality the internode 
between the two pairs is very short. Infl. a cyme like that of Bora- 
ginaceae. The fruit is a capsule rather like that of Veronica and falls 
away leaving a sort of cupule. The style is jointed. 

Spilanthes Jacq. Compositae (v). 30 sp Am. 

Spinacia (Tourn.) Linn. Chenopodiaceae (4). 2 sp. Orient. S.oleracea 
L. is the common spinach. Annual herbs with cymes of dioecious 
firs., anemophilous. The bracteoles harden and surround the fruit as 
a membranous wing. 

Spinifex Linn. Gramineae (v). 4 sp. Austr., Ceylon to Japan. Dioecious. 
The ? spikelets are i -flowered with long spiny bracts, and are massed 
together into a head. This breaks off when the fruits are ripe, and 
blows about (cf. Anastatica), finally sticking in the sand and breaking 
up (Goebel, PJlanzenbioL Sch. i. p. 135). 

Spiraea Linn. (excl. Ulmaria Tourn.). Rosaceae (l. i). 40 sp. N. 

temp. ; .S’. Ulmaria L. = Ulmaria palustris. 

Spiranthes Rich, (inch Sar coglottis Presl, Stenorhynchus Rich.). 
Orchidaceae (4), 60 sp. N. temp, and trop. ; 3 in Brit., inch S. 
autumnalis Rich, (lady’s tresses). A. Romanzoffiana Cham, et 
Schlecht., a native of N. Am. and Kamtschatka, occurs in meadows 
at Bantry Bay, Ireland, and has caused much discussion among 
geographical botanists. The infl. is twisted, so that the flrs. form a 
spiral. For mechanism of flr. see Darwin, Orchids^ p. 106. 

Spondias Linn. Anacardiaceae (ii). 6 sp. trop. ITie i — 5-seeded 

drupe is edible (hog-plum). 

SporobolUB R, Br. Gramineae (viii). 80 sp. N. Am., Afr., As., 
S. Eur. 

Spraguea Torr. Portulacaceae. 2 sp. West U.S. 

Sprekelia Heist, Amar>llidaceae (i). i sp. Mexico, 6'. formosissima 
Herb., a greenhouse favourite. 

Sprengelia Sm. Epacridaceae. 23 sp. Austr., Tasmania. 

Stachys (Tourn.) Linn. Labiatae (vi. 4). 200 sp. cosmop., exc. 

Austr., N. Z. ; 5 in Brit., inch S, Betonica Benth. (wound- wort), 
S. palustris L. (marsh betony), See, I'he tubers of S, Sieboldi Miq. 
are largely con.sumed in France &c. under the name of ‘crosnes.’ 

Stachytarpheta Vahl. Verbenaceae (n). 45 sp. trop. and subtrop. 

(all but one Am.). The leaves of .S’, dichotoma Vahl ( 5 *. jamaicensis 
Gardn.) are sometimes used as tea. 

Stacliyiiraceae. Dicotyledons (Archichl. Parietales). Only genus 
Stachyurus. See Nat, Pfl, 

8tach3rcirti8 Sieb. et Zucc. Stach3ruraceae. 2 >p. Japan, Himal. 

StackliouBia Sm. Stackhousiaceae. 13 sp. Austr., Z. 

StackhouBiaoeae. Dicotyledons (Archichl. Sapindales). % gen. with 
15 sp., Austr., N. Z. Herbs, more or less xerophytic with racemose 
or cymose infls. of flrs. K (5); C 5, perigynousj disc present; 
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^ Si Q — 5)j 2 — 5-1oCm with i erect anatropoiis ovule in each loc.; 
raphe ventral, $chizocarp. Seed with endosperm. Genera : Stack- 
^ousia, Macgregoria. Closely allied to Celastraceae. Placed in 
Celastrales by Benth.-Hooker. 

Stadchousleae (Benth.-Hooker) = Stackhousiaceae. 

StaaireTla T. Moore. Cycadaceae. i sp. Port Natal, .S’, paradoxa 
T. Moore. See order. 

Stanhopea Frost. Orchidaceae (19). 70 sp. trop- Am. Epiphytes 

with large pendulous firs. The labellum is of a very complex shape 
(compare its near relative, Coryanthes), forming together with the 
column, a sort of cage. The mechanism of these flrs. is probably 
rather complex, and they require careful study in their native districts. 
In S, tigrina Batera., the handsomest of all, whose flrs. are 8 inches 
across, the labellum and column form a cage narrowing towards the 
mouth, and of a most extraordinary slipperiness, which leads to the 
supposition that fertilisation is effected by bees sliding down inside it. 
The base of the labellum is a bucket-like organ, covered with juicy 
hairs. Between it and the column are wide openings w^hich enable 
insects to fly into the bucket. When they come out, finding the 
opening too narrow to spread their wings, they attempt to crawl 
out, and reaching the slippery surface where they can get no grip, 
slide down the cage and so out at the mouth, [For details see Linn, 
Soc, Journ. xxx. 1894, p. 'zSd.] 

Stapella Linn. Asclepiadaceae (ii. 4). 80 sp. S. Afr.— \he carrion- 
flower. The chief interest of these plants centres in the fleshy stems. 
Like the Cacti and the fleshy Euphorbias they inhabit arid regions, 
and exhibit similar sw'ollen stems, the leaves reduced to thorns or 
scales, standing in 4 ranks corresponding to the usual leaf arrange- 
ment in the order. The green tissue occupies the periphery of the 
stem, and the centre is full of water storage cells (see p. 182, and 
compare other succulents). The firs, are large, with a dull red 
colour and carrion smell, attracting flies to their aid in fertilisation. 
The corona is double. 

StaphyXea Linn. Staphyleaceae. 7 sp. N. temp. Often grown in 
shrubberies. The capsule is large and bladdery. 

Staphyleaceae. Dicotyledons (Archichl. Sapindales). 6 gen. with 
20 sp., chiefly N. Hemisph. Shrubs or trees with alt. or opp. leaves, 
usually unequally pinnate, stipulate. Firs, in panicles, regular, 5- 
merous, with the axis forming a cupule and intra-staminal disc. K 5 ; 
C 5 ; A 5 ; G {3), 3 -loc. with 00 anatropous o^^lles, usually ascending, 
with ventral raphe. Capsule. Embryo straight, in rich endosperm. 
For details see JVat. PJl. Chief genera: Staphylea, Turpinia. 
United to Sapindaceae by Benth.-Hooker, placed in AescuUnae by 
Warming. 

Statiee Tourn. ex Linn. (incl. Goniolwum Boiss.). Plumbaginaceae. 
130 sp. cosmop., chiefly in steppes and salt marshes (p. 187). S, 

24 
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Lintonium L. (sea-lavender) and 1 others, on the coast of Brit. 
Infl. compound, mixed, the total infl. being a spike, the partial a 
drepanium. The firs, of many sp., e.g. S. Lintonium^ are heterostyled 
like those of Primula. 

Btauntonia DC. Lardizabalaceae. 2 sp. China, Japan. 

Btaurostigma Scheidw. Araceae (vii). 5 sp. Brazil. 

Bteironema Rafin. Primulaceae (in). 4 sp. N. Am. 

Stelis Sw. Orchidaceae (12). 150 sp. trop. Am. 

Stellaria Linn, (inch MalachitimYries). Caryophyllaceae (ll. 1). ^osp. 
cosmop. ; 7 in Brit, (chickweed, stitch wort). Of the Brit, sp., 5^. media 
Cyrill. has small homogainous firs, that fertilise themselves in absence 
of insects ; it flowers all the year round, and in winter (apparently on 
account of weak light,' cold, &c.) the firs, are often cleistogamic 
(p- 9.3)- The number of sta. is most often 3, but varies a good deal 
(see Burkill, Linn. Soc. yourn. xxxi. 1895). The flis. of S. gra~ 
minea L. are larger and protandrous, but with autogamy, whilst in 
S. Holostea L. the firs, are still larger and very protandrous w'ith but 
little self-fertilisation. 

In S. media there is a double row of hairs on each internode. 
Water poured on the plarxt runs down these, and Stahl explains them 
as adaptations similar to diip-tips (cf. f'icus), for drying the plant 
after ram ; Lind man thinks they convey the water to the leaf-axils, 
where it is absorbed by the plant. 

Stemonaceae. Monocotyledons (Liliiflorae). 3 gen. wdth 8 sp., E. Ind., 
Am., Austr., &c. The chief genus is Stemona Lour. See Nat, 
and Lachner-Sandoval in Bot. Centr, 50, p. 65, 1892. 

Stenophragma Celak. Cniciferae (iv. 15). i sp. Spain. 

Stenorliyiiclius Rich. = Spiranthes Rich. 

Stenospermation Schott Araceae (ii). 4 sp. trop. Am., sub-andine. 

Stenotaphmm Trin. Gramineae (v). 4 sp. Polynes., Am. S, amtri- 
canum Schrank is useful for binding drift-sand (cf. Ammophila). 

StephanotlB Thou. Asclepiadaceae (ii. 4). 15 sp. Madag., Malaya, 

Cuba. Largely cultivated for their scented firs. 

Sterculia Linn. Sterculiaceae. 90 sp. trop. Firs, unisexual, apetalous. 

Stercnliaceae. Dicotyledons (Archichl. Mai vales). 48 gen. with 660 
sp. chiefly trop. Trees, shrubs, or herbs, with alt. stip. leaves; some 
are Hanes, Firs, in complex cymes, 5? , usually regular, 5-merous. 
K (5), valvate, with no epicalyx ; C often absent or small, convolute; 
A in 2 whorls, the outer staminodial or o, the inner often branched, 
all more or less united into a tube, anthers 2-Ioc.; G usually (5), w ith 
2 — 00 anatropous ovules in each, with the micropyie outwards; .style 
simple, lobed. Fruit various, often a schizocarp. Endosperm. Cola 
and Theobroma (cacao) are economically important. Chief getura : 
Dombeya, Hermannia, Melochia, Buettneria, Theobroma, Helictcres, 
Sterculia, Cola. Placed m Malvales by Ben th. -Hooker, in Columni- 
ferae by Warming. 
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ftereospermum Cham. Bignoniaceae (ii). 12 sp. trop. Afr. As. 

Stieiiitldrgjta Waldst. et Kit. Amaryllidaceae (i). 12 sp. Medit. 

fttiirla Cav. Compositae (ii). 100 sp. trop. and subtrop. Am. 

StBftiia Mikan (Augusta Leandr.), Compositae (xii). 4 sp. Brazil 
Shrubs. 4 

StIUlXigia Linn. Euphorbiaceae (A. ii. 7). 15 sp. Am., Polynes, 

Mascarenes. [For S. sebifera Michx. see Sapium. ] 

Stipa Linn. Gramineae (viii). 100 sp. trop. and temp., usually xero- 
phytes. S* pennata L., the feather grass of the Steppes, and many 
others have leaves which roll inwards when the air is dry, covering up 
the stomata and green tissue (which are on the upper side only) and 
exposing only the woody lower surface to the atmosphere. The awn 
of the fruit is very long, ending in a long feather. It is hygroscopic, 
curling up when dry and uncurling when damp. The fruit is thin and 
sharply pointed, with backward-pointing hairs on the tip. As in 
Erodium, the awn when damped uncurls, and, if tVie point of the fruit 
be on the soil and the feather be entangled wnth other objects, drives 
the fiuiit into the soil. When the air dries the feather is drawn down, 
not the fruit upwards. 5'. tenaassinia L. (N. Afr.) is the esparto 
glass, from which paper is extensively made. 

Stokesia L'H^rit. Compositae (i). i sp. South-east U.S. 

Stratiotes Linn. Hydrochaiitaceae. i sp., .S'. L. (water soldier), 

Eur. (inch Brit.). It has a short stem bearing roots and a number of 
aloe-like leaves with toothed edges. In the summer it floats up to 
the surface and bears the (dioecious) firs. It then sinks again, and 
once more comes up in August or later. Wliilst down it gives off 
numerous axillary shoots wnth big buds at the ends, and when it floats 
again these grow into young plants, which soon become free and sink 
to the bottom, where they remain over the winter. [See p. 168.] 
Strelitzia (Banks) Ait. Musaceae. 5 sp. Afr. S. augiista Thunb. 
and .S'. Reginae Banks aie often grown in hothouses. Firs, in a cin- 
cinnus in the axil of a large spathe. Sepals free ; the lateral petals 
united, irregular, enclosing the 5 sta. Fertilised by birds (Ber, D. 
Bot, Ges. 1894, p. 53). 

Streptantlius Nutt. Cruciferae (1. i). 22 sp. Pacific N. Am. 

Streptocarpus Lindl. Gesneriaceac (i). 30 sp. Afr. The life-history 

IS peculiar. In S. polyanthus Hook, (see Hielscher, in Cohn’s Beitr, 
z. Biol, d, vol. rii) the embryo in the exalbiiminous seed has 
2 cotyledons and a hypocotyl, tut no plumule or radicle ; the hypocotyl 
enters the soil, swells up at the end and developes absorbent hairs; 
presently however roots (adventitious) form above the swelling, which 
dies off. In the meanwhile one of the cotyledons continues to grow, 
while the other dies. Thus the young plant presently consists of a 
large greeu cotyledon with few adventitious roots. The cotyledon 
continues to grow, and reaches a considerable size. Finally the infl. 
arises as a bud from the base of the petiole, and leafy shoots may also 

24 — 2 
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arise. (Compare the artificial propagation of Sinningia.) Other sp. 
show somewhat similar phenomena. 

Streptocanlon Wight et Am. Asclepiadaceae (i. i). 7 sp. E. Ind. to 
Philippine Is. 

StreptCK^eta Schrad. Gramineae (vi). i sp. Brazil. The awns lever 
out the fruits in a peculiar way (see F. Miiller in Kosmos^ 1885). 

Streptopus Michx. Liliaceae (vii). 4 sp. N. temp. 

Streptosolen Miers. Solanaceae (v). i sp. trop. S. Am. 

StrobUaJitheB Blume (Goldftissia Nees). Acanthaceae (iv. A). iSosp. 
trop. As. , Madag. Some, e.g, S, anisophylhts T. Anders., show marked 
anisophylly (p. 38). The stigma is sensitive to contact (cf. Mimulus) ; 
when touched it moves downwards, and becomes pressed against the 
lower lip of the fir. 

Btromanthe Sond. Marantaceae. 5 sp. trop. Am. 

StrophaathiiB DC. Apocynaceae (ii. 5). 28 sp. Cape Col. to China. 

The free parts of the petals are long and threadlike ; the two follicles 
often stand in a straight line when ripe. The seeds of S* hispidus DC. 
(S. Afr.) furnish the drug strophanthin. 

Strathiola Linn. Thymelaeaceae. 24 sp. Cape Col. and trop. Afr. 

Strydmos Linn. Loganiaceae. 65 sp. trop. Some sp., e.g, S, Nux-vomica 
L., are erect trees, others are climbing shrubs, with curious hook -ten- 
drils. The hook consists of a modified axillary shoot, and it is note- 
worthy that the leaf in whose axil it arises does not as a rule develope 
normally like the one opposite to it on the stem, but becomes a scale 
leaf. If the hook catch upon a support it twines close round it and 
thickens and lignifies (cf. Clematis and see p. 176). Other sp. have 
axillary thorns. A few sp. have a r-Ioc. ovary with free-central placenta. 
The fruit is a berry ; the flesh is harmless, but the seeds are exceed- 
ingly poisonous, owing to the presence of strychnine in the seed-coats. 
From these seeds the alkaloid is chiefly obtained. 5 . toxifera Schomb. 
(S. Am.) yields the famous Wourali or curare poison, with which the 
S. Am. Indians poison their arrows ; it is obtained from the bark by 
scraping and maceration in w'^ater. 

Stnrznia B‘Chb. = Liparis Rich. 

Stylidieae (Benth. - Hooker) = Candolleaceae. 

StyUdittni Sw. = Candollea Labill. 

StylocMton Lepr. Araceae (vii). 2 sp. Cent. Afr. The monoecious 
infl. remains below the ground, only the tip protruding *, the spathe 
opens at the top, and by this opening the pollinating agents enter. 

Styii^oniin Nutt. Papaveraceae (ii). r sp. Atlantic N. Am. 

StyloBaiitlieB Sw, Leguminosae (ni* 7). 25 sp. trop. and subtrop. 

S^Srphelia Sm. (incl. Cyathodes Labill., excl. Leucopogvn R. Br.). Epa- 
cridaceae. 30 sp. Austr., N. Z., New Caled., Sandwich Is. 

Styracaoeae. Dicotyledons (Sympet. Ebenales). 6 gen. with 73 sp. 
There are 3 centres of distribution — Brazil to Peru and Mexico, 
Virginia to Texas, Japan to Java. A single sp., Styrax officmaHs^ 
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is Mediterranean, and its presence there may perhaps be referred to 
Tertiary times, from whose strata various fossil S. have been obtained. 
Shrubs and trees with alt. simple leaves, usually entire and often 
leathery. Infl. usually racemose, with no bracteoles. Fir. 5 » regular. 
^ (5 — 4)? C (5 — 4)» often nearly polypetaious ; A twice as many as 
petals, in one whorl, united at base or into a tube, with narrow or 
linear, rarely round anthers; G {3— 5)1 3 — 5-loc. below, i-loc. above, 
with I or few pendulous anatropous ovules in each loc. ; style simple, 
stigma capitate or lobed. Fruit drupaceous, with fleshy or dry 
dehiscent pericarp, and one or few seeds. Embryo straight, in 
endosperm. Chief genera : Halesia, Styrax. For distinction between 
S. and Symplocaceae, see the latter order. The absence of latex 
distinguishes S. from Sapoiaceae, the 5 firs, from Ebenaceae. Placed 
in Ebenales by Benth.- Hooker, in Diospyrinae by Wanning. 

Styrax (Toum.) Linn. Styracaceae. 60 sp. with distribution of order. 
. 5 *. officinale L. yields storax, a resin much used in ancient times. S. 
Benzoin Dryand. (Sumatra, &c.) yields the fragrant resin gum-ben- 
zoin, obtained by cutting notches in the bark. It is used medicinally 
and for incense. 

Snaeda Forsk. Chenopodiaceae (9). 40 sp. universal, on the sea- 
coast, and in salt steppes (p. 187). Herbs with fleshy leaves and 
dense cymes of flrs. 6*. maritmia Dum., the sea-blite, is common on 
the Brit, coast, and S, fruticosa Forsk. is also found. 

Snbularia Ray ex Linn. Cruciferae (ii. 5). i sp. Abyss, and i sp. in 
Eur. (incl. Brit.), As., N. Am., S. aqualica L., the awl- wort. It 
grows at the margin of lakes, usually submerged, and has long narrow 
leaves, nearly circular in section (p. 171.) The flrs. may project 
above the water and open, or may remain submerged, in which case 
they fertilise themselves in the bud. This plant is one of the few 
aquatic annuals. 

Succisa N eck . = Scabiosa T ourn. S, pratensis Moench = Scabiosa Succisa, 

Succowia Medic. Cruciferae (ii. 9). i sp. W. Medit., Teneriffe. 

Swalnsona Salisb. Leguminosae (iii. 6). 30 sp. Austr., N. Z., 

Siberia. ' 

Swartzia Schreb. (Tounatea Aubl.), Leguminosae (li. 9). 60 sp. 
trop. Am., I trop. Afr. 

Swertia Linn. Gentianaceae (i. 3). 70 sp. Eur., As., Afr., Am. 

il’. perennis L. is often cultivated. The corolla-segments bear each 
2 nectaries on the upper side, consisting of little pits covered with 
hairs. 

Swletenla Jacq. Meiiaceae. 3 sp. trop. Am., incl. S, Makogom Jacq., 
the mahogany, a valuable timber tree. 

Bym|>etalae (Engler, Warming). The higher division of Dicotyledons 
(pp. 139, 146 and cf. 68). 

Bymiiborlcarpos Dill, ex Linn. Caprifoliaceae (iii). 8 sp. N. Am* 
5 . racemosus Michx. is the snowberry of shrubberies. The pendulous 
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flr. is fertilised chiefly by wasps (cf. Scrophularia). The honey, 
secreted at the base of the style, is protected from rain, and prevented 
from flowing out, by the hairs on the corolla. The anthers are to- 
wards the outer side of the hairy mass. The wasp, being short 
tongued (see p. 64), thrusts its whole head into the flr. and touches 
stigma and sta. ; pollen adheres to it as it withdraws its head sticky 
with honey. 

Symphyandra A. DC. Campanulaceae (i. 7). 7 sp. E. Medit. Like 
Campanula. The pendulous capsule opens at the base (cf. Cam- 
panula). 

8yiuph3rtiuu Toum. ex Linn. Boraginaceae (iv. 3). 15 sp. Medit., 

Eur. S, officinale L. (oomfrey) is common in Brit, and S, tuberosum 
L., with tubers like those of potato, also occurs. The pendulous flr. 
is bee-visited ; the entrance to the honey is narrowed by the corolla- 
scales, whose margins are prickly. Mechanism of flr. as m Borago. 
Some sp. of S. are grown as fodder plants, e.g. S. asperrimum Donn. 
Symplocaceae. Dicotyledons (Sympet. Ebenales). Only genus Sym- 
plocos (q.v.). The genus is placed in Styracaceae by Benth.-Hooker 
&c. The chief distinction is the inferior ovary of Symplocos and its 
complete division into loculi ; the shape of the anthers is also different, 
and the sta. are often more numerous. 

Symplocarpus Salisb. Araceae (in), r sp., S. foetidus Nutt., the 
skunk-cabbage, Japan, E. As., Atlantic N. Am. 

Symplocos Jacq. The only genus of Symplocaceae (q.v.). 150 .sp. 

trop. and subtrop. Shrubs and trees with alt. simple exstip. leathery 
leaves, and racemed bracteolate regular flrs. K (5), imbricate; 
C (5) or (5-f5), imbricate; A 5 or f-fs or 5-f5 + 5 or more, epi- 
petalous or free of corolla; anthers round or ovate; (i (2 — 5), inferior 
or semi-inferior, with 2 — 4 anatropous pendulous ovules on an axile 
placenta in each loc. Style simple, stigma capitate or lobed. Fruit 
drupaceous, one seed in each loc. of the stone. Embryo straight or 
curved, in endosperm. 

Synanthae. The 5th cohort of Monocotyledons (p. 135). 

83r]i6cliaxitliTi8 H. Wendl. Palmae (iv. 6). 3 sp. trop. Am. 

Synedrella Gaertn. Compositae (v), 2 sp. trop. Am. 

Syngoninm Schott. Araceae (vi). ro sp. W. Ind., Brazil. Climbers 
with cymes of monoecious spadices. Synandrous. 

Syringe Linn. Oleaceae (i. 2). 10 sp. Eur., As. S, vulgaris L. is 

the common lilac, largely cultivated in Brit, (not native). It has 
weibmarked false dichotomy ; the terminal bud usually fails to develope 
each spring and the two nearest lateral buds continue the growth. 
The winter buds are scaly, and the scales secrete a gummy substance 
as the bud elongates. The flrs. are in panicles, each branch with a 
terminal flr. The seeds are flat and slightly winged. 

Byringa Toum. ex Adans. = Philadelphus Riv. 

Byzyglum Gaertn. = Eugenia Mich. 
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Tabebula Gomez. Bigoniaceac (n). 6 sp. trop. Am. 

Tabemaemozitaiia Plum, ex Linn. Apocynaceae (i. 3). no sp, 
trop. 

Tacca Forst. Taccaceae. 9 sp. trop. As., S. Am. There is a creeping 
tuberous rhizome bearing large branched leaves on long stalks, and 
cymose umbels of firs, on scapes. P 3 + 3, regular; A 3 + 3; g (3)» 
i-loc. with parietal placentae and 00 anatropous ovules. Style short, 
with 3 branches petaloid above, each 2-lobed with the stigmas on 
their under sides. Fruit a berry. East Indian arrowroot is made 
from the rhizomes of T, pinnatifida Forst. and other sp. 

Taccaceae. Monocotyledons (Liliiflorae). 2 gen., Tacca (q.v.) and 
Schizocapsa (fruit a capsule). The order has been placed in many 
positions in the natural system by various writers (see Nat, PJl.)% 
Benth.-Hooker |,>lace it in Epigynae. 

Taccarum Brongn. Araceae (vii). 3 sp. Brazil. 

Tacsonia Juss. Passifloraceae. 25 sp. trop. Am. United to Passiflora 
in Nat. PJl, 

Tagetes Linn. Compositae (vi). 20 sp. Arizona to Argentina. 71 

signaia Bartl. is a favourite border plant. 

Talauma Juss. Magnoliaceae (i). 8 sp. trop. E. As. and 4 sp. trop. 

Am. Like Magnolia, but fruit indehiscent or breaking off from a 
persistent base. 

Talinum Adans. Portulacaceae. 15 sp. Afr., Am. 

Tallsia Alibi. Sapindaceae (i). 33 sp. S. Am. 

Tamaricaceae. Dicotyledons (Archichl. Parietales). 5 gen. with 90 
sp temp, and subtrop. Desert, shore, and steppe plants (p. 187 &c.). 
Shrubs or herbs with alt. exstip. leaves, often heath-like. Firs, 
solitary or in racemose infls., ebracteoiate, ? , regular, hypogynous. 
K 4 — 5; C 4 — 5 (except Foiiquieria); A 4 — 5, 8 — 10 or 00, on a 
disc; G (4 — 5 or 2), i-loc. Styles usually free. Ovules 00 or few, 
on basal-parietal placenta, ascending, anatropous. Capsule. Seeds 
hairy. Embryo straight; endosperm or not. Chief genera: Reau- 
muria, Tamarix, Myricaria, Fouquieria. Placed in Caryophyllinae 
by Benth. -Hooker, in Cistiflorae by Warming. 

Taxnarindus Tourn. ex Idnn. Leguminosae (ii. 3). i sp. trop. Afr., 
T. indica L., the tamarind, largely cultivated in the tropics for its 
valuable fruit (the part eaten is the pulp round the seeds ; it is also 
officinal). The 2 anterior petals are reduced to bristles, and the 
3 fertile sta. united below to form a tube. The w'ood is useful, not 
being attacked by insects. 

Tamarisclneae (Benth.-Hooker) = Tamaricaceae. 

Tajnaitx Linn. Tamaricaceae. 64 sp. Eur., As., Medit. T. gallka L. 
(tamarisk) is a doubtful native on the S. and E. coasts of England. 
71 manni/era Ehrenb. (Egypt to Afghanistan) produces, owing to the 
punctures of the insect Coccus manniparus, the manna of the Bedouins, 
a white substance which falls from the twigs. 
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Tamlxnirissa Sonner. Monimiaceae. 14 sp. Javoi Mascarenes* 
Ttamoiiea AubL Melastomaceae (i). 550 sp. trop. Am. 

Tamua Linn. Dioscoreaceae. a sp. Eur., Medit. T, communis L. 
(black bryony) in Brit. Climbing plants, hibernating by tubers 
formed by a lateral outgrowth of the first two intemodes of the stem, 
Xanacetum Toum. ex Linn. Compositae (vii). 50 sp. N. Hemisph. 
T’. vulgare L. (tansy) is often cultivated as a popular remedy in colds 
&c. Included in Chrysanthemum in Nai. PJl, 

Xaonabo Aubl. = Temstroemia Mutis. 

Taxazacuxn Linn. Compositae (xiii). 25 sp. temp. 7 *. officmaU 
Weber (dandelion) is almost cosmop. The thick primary root is 
perennial and is crowned by a very short sympodial stem ; each year 
. a new bud is formed on the leafy axis, to come into active growth in 
the following year. * The roots as they grow to maturity contract and 
thus drag the stem downwards so that it never rises much above the 
soil. If the root be cut through, a callus forms over the wound, and 
from this adventitious shoots develope. The floral mechanism &c. 
are of the usual type of the order, and show the final autogamy very 
clearly. 

Tiftrclionanthas Linn. Compositae (iv). 3 sp. S. Afr. 

Taxaceae. An order of Coniferae (q.v.). 

Tazodium Rich. (excl. Glyptostrobus Endl.). Coniferae (Arauc. i c; 
see C. for genus characters). 2 sp. N. Am. (swamp-cypresses), Z*, 
distkhum Rich, and Z. mexicanum Carr. In the former, and especially 
in swampy ground, curious ‘knees* are formed, which are hollow 
' spherical branches projecting upwards from the roots ; they are sup- 
posed to be aerating organs (cf. Sonneratia). 

Tazus (Tourn.) Linn. Coniferae (Taxaceae, 4 ; see C. for genus 
characters). About 8 sp. N. temp., of which 71 baccafa L., the yew, 
is best known. There are no short shoots, but the leaves of the 
spreading branches arrange themselves more or less closely in two 
rows with their upper surfaces nearly in one plane, giving a dorsi- 
ventral structure to the shoot. The flrs. are dioecious, solitary in the 
axils of the leaves of the preceding year. The S has a few scale-leaves 
below and about 8 or 10 sta., each of which is shield-shaped with a 
number of pollen-sacs on the axial side of the shield arranged round 
its stalk like the sporangia in Equisetum. The ? has a rather com- 
plex structure. The primary axis bears scale-leaves only. In the 
axil of one of the uppermost of these arises a shoot, continuing the 
line of the first axis and bearing 3 pairs of scales and a terminal 
ovule. This is orthotropous with one integument, and developes into 
a seed surrounded by a cup-shaped red and fleshy aril. 

The wood of the yew is valuable ; in the middle ^es it was the 
chief material used in making bows. The leaves are very poisonous, 
but the aril is harmless. Birds swallow it, and thus distribute the 
seeds. 
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Toooma Juss. (incl. Tecomaria Spach, Campsis Lour., Camptidium 
Seem., Pandorea Endl., and other genera retained by Schumann in 
Neii. PJl.). 90 sp. trop. and warm temp. T, radkatts Jixss,, winch 
climbs like ivy, is often grown in gardens. 

Tectona Linn. f. Verbenaceae (iv). 3 sp. Indo-mal. T. grandis L. f. 
is the teak-tree, largely cultivated in Java, India, &c., for its timber, 
which is very hard and durable ; enormous quantities of it are used 
for ship-builing, &c. The wood sinks in water unless thoroughly 
dried; this is effected in India by the process of ‘girdling,* which 
consists in removing a ring of bark and sap-w'ood from the tree 
near the base. It of course soon dies, and is then left standing for 
two years. 

Te#8da2ia R. Br. Cruciferae (il. 5). 2 sp. Eur., Medit. ; i in Brit. 

The firs, are ai ranged in a corymb, which gradually draws out into a 
raceme as flowering progresses. 

Telfairla Hook. Cucurbiiaceae (ii). 2 sp. trop. Afr., Mascarenes. 

T’. pedata Hook, is cultivated for its seeds, which are edible and also 
yield oil. 

Tellima R. Br. Saxifragaceae (i). 7 sp. N.W. Am. 

Templetonla R. Br. Leguminosae (in. 3). 7 sp. Austr. Like Bossiaea. 

Tepbrosla Pers. Leguminosae (iii. 6). 120 sp. trop. and subtrop., 

esp. Afr., Austr. 

Tenuinalia Linn. Combretaceae. 105 sp. trop. The fruits of many 
sp. are winged (see order). Those of 7 T Chebula Retz. and others 
(myrobalans) are used m dyeing and tanning, and also in medicine. 

Ternstroemia Mutis ex Linn. {Taonabo Aubl.). Theaceae. 20 sp. 
S. Am. , 8 As. 

Ttoistroemiaceae. An order in Bentham and Hooker's 5th cohort 
(Guttiferales) dividetl into several orders in Engler’s system. The 
bulk of the genera are placed in Theacecuy the rest in Caryocca^cuetUy 
Marcgravtaceae^ Siachyuraceaey Dtllenmceae^ &c. 

Tentudisaria. Salisb. Dioscoreaceae. 2 sp. Cape Col. T, Elepkaniipes 
Saiisb. (Hottentot bread) is common in hothouses. It has the general 
habit of a Dioscorea, but has an enormous tuber projecting out of the 
soil, with a thick outer coating of cork. This tuber is the swollen 
first internode of the stem. From it yearly, during the wet season, 
there springs by adventitious budding the year’s shoot, a long thin 
climbing stem with large leaves and small flrs. This dies down in the 
dry season, and the corky covering protects the mass of the plant 
from, drought (p. 182). 

Tetraoera Linn. Dilleniaceae. 45 sp. trop., esp. Am. 

Tetragonia Linn. Aizoaceae (n. 3). 50 sp. Cape Col., Austr*, N*Z., 

&c. Sometimes 2 firs, stand one above the other in the same axil. 
From the fruit thorny projections grow out which may bear firs, (a 
proof of the axial nature of the inferior ovary), 71 expansa Murr. is 
often used as a vegetable (liew 21ealand spinach). 
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Tetragono^lms Scop. = Lotus Toum. 

Tetraxnicra Lindl. {Leptoies Lindl.). Orchidaceae (13). i sp. Brazil. 

Tetrantbera JaciJ. = Litsea Lam. 

Tetrapaxiax C. Koch=Fatsia Dene. 

Tetrapleuxu Benth. Leguminosae (i. 4). 3 sp. trop. W. Afr. 

Tetrapteris Cav. Malpighiaceae. 60 sp. trop. Am., W. Ind. Lianes. 

Teucriiim (Toum.) Linn. Labiatae (i. i). loo sp. cosmop. ; 4 in 
Brit, (wood sage or germander), incl. T. scorodonia L. Fir, with 
small upper lip, protandrous with movement of style and sta. 

* Thalia Linn. Marantaceae. 7 sp. trop. and sub-trop. Am. The 
staminode (see order) is present. 

Thalictrum Toum. ex Linji. Ranunculaceae (3). 76 sp. N. Temp. 
(Zl flavu 7 n L., the meadow-rue, and 2 others in Brit.). The flrs. are 
small; the perianth sepaloid or only slightly coloured and soon 
dropping off. Some sp. are visited by pollen-seeking insects, but 
T. minus L. and others have become wind-fertilised and protogynous, 
retaining however traces of their entomophilous ancestry in a slight 
cohesiveness of the pollen and the fact that as in the rest of the order 
the anthers dehisce successively (p. 84). 

Thapsia Linn. Umbelliferae (9). 4 sp. Medit. 

Thea Linn. (excl. Camellia Linn.). Theaceae. 8 sp. India to Japan. 
Often united to Camellia ; T. has stalked nodding firs., C. sessile up» 
right ones. The chief sp. is T. sinensis L., the tea plant, largely culti- 
vated in China, India, Ceylon, &c. When growing wild it forms a tree, 
but in cultivation it is kept pruned into a small bush. The young 
shoots are nipped off at certain stages (according to the kind of tea 
desired) and undergo various subsequent tieatments (see Tschirch, 
Indische Heil und Nutzpjlanzefi). [Synonymy : T. Bohea L, and T. 
viridis L. = 7^. sinensis; T. Camellia Hoffmgg. = japonica^ 

Theaceae. Dicotyledons (Archichl. Parietales). 16 gen. with 175 sp. 
trop. and subtrop. Trees or shrubs with simple alt. leathery leaves. 
Firs, usually solitary, 5 , often partly spiral. K 5, 6 or 7, imbricate, 
persistent; C 5, rarely 4, 9 or 00, imbricate; A 00, rarely 5, 10 or 15, 
free or in bundles or united into a tube ; ovary superior, 2-3- 5- lo-loc., 
with 2, 4 or 00 anatropous ovules in each loc. Capsule or drupe. 
Embryo usually curved ; endosperm little or none. The only im- 
portant economic plant is Thea ; Camellia is a favourite in green- 
houses. Chief gene 7 ’a : Thea, Camellia, Gordonia, Ternstroemia, 
Eurya. Beni. -Hooker unite to T. several other genera to form the 
order Terastroemiaceae (q.v.). Warming places T. in Cistifiorae. 

Thelygronaceae. See Cynocrambaceae. 

Thelygoumn Linn. {CymerambeToxan.). Cynocrambaceae (only genus). 
2 sp. Medit., Orient., incl. T. Cynocrambe L. (C, prostrata Gaertn.). 
The lower part has opp. leaves, the upper is sympodial with alt. 
leaves. Opposite each leaf in this part is a group of s flrs. without 
bracts, while in the axil of the leaf is a branch ending in % flrs. The 
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theoretical explanation (see Eichler’s Bliithendiag,) is tl^it each limb 
of the sympodium ends blindly, bearing 2 leaves, only one of which 
developes. In the axil of the other stands thetTinfl., while in the 
axil of the devdoped leaf arises the ‘continuation’ shoot of the sym- 
podium, and below this, as an accessory bud, the shoot bearing the $ 
fir. P 2 — 5, A 10 — 30; in the ? an inferior ovary of i cpl. with basal 
style; ovule campylotropous. Fruit a drupe. The plant is used as 
spinach, but has an aperient action. 

Th^ymitra Forst. Orchidaceae (4). 20 sp. Austr. The fir. is almost 

regular. Some sp. fertilise themselves in the bud, the fir. however 
afterwards expanding. 

Tliel3rpodium Endl. Cruciferae (l. i). 15 sp. U. S. 

TbeobronLa Linn. vSterculiaceae. 12 sp. trop. Am., of which Zl Cacao 
L. is the most important. Its firs, are borne on the old wood, and 
give large tough berry-fruits, containing exalbuminous seeds, which 
after roasting &c., yield cocoa or chocolate. The young leaves are 
red and pendulous (p. 199). 

Theodora Medic. = Schotia Jacq. 

Theophrasta Linn. Myrsinaceae (i). 4 sp. W. Ind. The upper part 

of the stem bears thorny scales. Serial buds occur in the leaf-axils 
and ultimately cause the phenomenon of stem-flowering (p. 200), for 
firs, arise in the axils of scale-leaves on these compressed shoots. 

Thermopsis R. Br. Leguminosae (ill. 2). 15 sp. Himal. to Carolina. 

Theaium Linn. Santalaceae. 1x5 sp. chiefly N. temp. Old World. 
T. humifusum DC. in Brit, (bastard toad-flax). Herbaceous root- 
parasites with green leaves (see Scrophulariaceae, and p. 194). Firs. 

5 , in racemes. The bract is adnate to the peduncle, and with the 
2 bracteoles forms a sort of involucre. P (3 — 5), tubular. Ovary 
inferior. 

Thespesia Soland. Malvaceae (iv)- 4 sp. trop. As., Polynes. 

Thevetia Linn. Apocynaceae (i. 3). 8 sp. trop. Am. 

Thlbaudla Ruiz et Pav. (excl. Ceratostema Juss.). Ericaceae (ill. 8). 
30 sp. trop. Am., often cultivated for their firs. 

Tblnouia Planch, et Triana = Thouinia Poit. 

Tbismia Griff. Burmanniaceae. 6 sp. Indo-mal. Saprophytes. See 
Groom in Ann. of Bot., June 1895. 

Thladiantha Bunge. Cucurbitaceae (i). 8 sp. E. As. to Java. Climb- 
ing herbs with root-tubers. 

ThlaiBpi (Toum.) Linn. Cruciferae (ii. 6). 60 sp. Medit., As., N. 

Am.; 3 in Brit, (penny-cress). 

Thoutnia Poit. (incl. Tkinouia Planch, et Triana), Sapindaceae (l). 
25 sp. trop. Am., W. Ind. Lianes. 

Thrhmx Linn. f. Palmae (l. 2). 10 sp. W. Ind. (thatch-palm). The 

leaves are used for roofing, and the plants also yield useful fibre. 

Thrlncia Roth = Leontodon. Linn. 

Thuja Linn. {Thuya Linn.). Coniferae (Arauc. 2 b; see C. for genus 
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cHaracters). 4 sp. China, Japan, N. Am., T. occuimtaiis L. is the 
American, T. oHentalis L. the Chinese Arbor-vitae. The leaves are 
small and closely appressed to the stems, which show dorsi-ventral 
symmetry. Cones of 3 or 4 pairs of scales, the uppermost sterile and 
often united to form the colu»iella^ the lowest also often sterUe. 

[Sjffionymy : T. dolabraia Thunb. = Thujopsis dolabrata ; T. chi- 
lensis T>on~ Libocedrm chUensis; T. Doniana Hook. = Z. Doniana; 
T, tetragona Hook. =Z. tetragona; T. gigantea Czxx. = Libocedrtis 
decurrcns,] 

Thi^Jopiris Sieb, et Zucc. Coniferae (Arauc. 2 b; see C. for genus 
characters), i sp. Japan, T. dolabrata Sieb. et Zucc. 

Tbonbergia Retz. (inch Meyenia Nees). Acanthaceae (lii). 72 sp. 
trop. Old World. Many are hothouse favourites. A large number 
are twiners. The bracteoles enclose the calyx and tube of the flr. 
and are often united posteriorly. 

Thii3ra Linn. = Thuja Linn- 

Thymelaea Tourn. ex Scop. Thymelaeaceae. 20 sp. Medit., W. As. 

Thymelaeaceae. Dicotyledons (Archichl. Thymelaeales). 38 gen. with 
550 sp., temp, and trop., esp. in Afr. Most are shrubs with entire 
alt. stip. leaves and racemose infls. Fir. usually 5 , regular 4 — 5- 
merous. The receptacle is much hollowed, usually forming a deep 
tube of leafy consistence (‘calyx-tube’); outgrowths of the axis are 
sometimes found at the base of the tube round the ovary. K pela- 

. loid, like the tube, usually imbricate ; C conspicuous or small or o ; 
A as many or twice or half as many as sepals, inserted on the edge of 
the tubej ovary i- or rarely 2-loc., each loc. with i pendulous ana- 
tropous o\'ule with ventral raphe; style simple. Fruit an achene, 
berry, or drupe, often enclosed in the persistent receptacle; a few 
genera have capsules. Embryo straight; endosperm little or none. 

Chief genera: Gnidia, Thymelaea, Daphne, Pimelea. The family 
is a very natural one, but with no very close affinities. Many authors, 
e.g. Benth. -Hooker, place it near Santalaceae, but it is not a typically 
apetalous family, and seems nearer to Myrtiflorae or Parietales (see 
Nat. PJl^). Warming places it in Thymelaeinae. 

Thymelaeales. The 21st cohort of Archichlamydeae (p. 139)- 

Thymelaemae (Warming). The 17th cohort of Choripetalae (p. 146). 

Thymus Toum. ex Linn. Labiatae (vi. ii), 80 sp. Medit., Ab3rss., 
Eur. T. Serpyllum L. (thyme) in Brit. The firs, are gynodioecious 
(p, 89) with marked protandry. T. vulgaris L., the garden thyme, 
is used in flavouring. 

Thyrsacauthus Nees. Acanthaceae (iv. B). 20 sp. trop. Am. 

Thyrsopterls Kze. Polypodiaceae. i sp. Juan Fernandez. 

ThyBauocarpiu Hook. Cruciferae (iv. 14). 6 sp. Calif. 

Thyeanotus R. Br. Liliaceae (in). 22 sp. Austr., S.E. As. 

Tiarella Linn. Saxifragaceae (l). 4 sp. N. temp. 

TLbouchlua AubL Melastomaceae (i). 190 sp. trop. Am. 
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Tlgxidia Juss. Iridaceae (11). 7 sp. Mexico, Cent. Am. T,Pav<mia 
Ker-Gawl. (tigfer-flower) is common in gardens. The firs, only last 
8 — 12 hours. 

!Cl!la (Tourn.) Linn. Tiliaceae. 10 sp. N. Temp. T, platyphyllos 
Scop, and other sp. of lime are foimd, native or planted, in Brit. 
Note the leaf-mosaic (see order). The flrs. are arranged in little 
cymes, arising from the axils of the leaves of the current year; the 
axillary growing point elongates transversely, giving rise to two buds, 
one of which forms the infl., the other the bud for the next year’s 
growth. The further development of the infl. is too complex for 
description without hgures, but throughout it there occurs ‘adnation’ 
of bracts to the axes arising in their axils, a peculiarity particularly 
noticeable in the first leaf of the infl. -axis, which forms a wing, cover- 
ing the flrs. from rain and serving to distribute the fruits. [For details 
see Nat. Honey is secreted at the base of the sepals. The flrs. 

are protandrous and dependent upon insects for their fertilisation; they 
are largely visited by bees &c., and form a valuable source of honey. 
The fruit is a nut. The endosperm is very oily, and it has recently 
been proposed to utilise it commercially. The wood of lime and of 
T. americana L. (bass-wood) is useful. The leaves are usually covered 
with honey-dew (see Acer). 

Tiliaceae. Dicotyledons (Archichl. Malvales). 35 gen. with 380 sp. 
trop. and temp., chiefly in S.E. As. and Brazil Trees or shrabs, 
rarely herbs, with alt. stip. leaves, often showing a well-marked 
2-ranked arrangement. In the trees the shoots spread out horizontally 
and the insertions of the leaves are upon the upper half, so that the 
divergence is not The end bud of the branch does not develope 
in the next year. Frequently the leaf is asymmetrical, with riie 
smaller side towards the branch. In the herbaceous forms the leaves 
are in two ranks diverging at a right angle; torsion of the leaves 
occurs later on and produces a dorsiventrality. [See pp. 37, 38.] The 
infl. is always, at least after the first brandling, cymose, and often 
very complex, e.^, in Tilia and Triumfetta (q.v.). 

Fir. Usually 5 , regular, 5 — 4-merous. K 5 or (5), valvate; C 5, 
rarely o, often glandular at ba.se; A usually 00, free or united in 
groups, inserted at base of petals or on androphore, with dithecous 
anthers; G (2 — qo), 2 — 00 -loc., with i — 00 ovules in each loc.; ovules 
usually ascending, db anatropous ; style simple, with capitate or lobed 
stigma. Seeds albuminous. The T. yield useful timber, jute (Cor- 
chorus) and other fibre. Chief genera: Corchorus, Sparmannia, Tilia, 
Grewia, Triumfetta. Benth. -Hooker unite Elaeocarpaceae to T. and 
place the order in Malvales ; Warming places it in Columniferae. The 
most constant distinction from Malvaceae is in the dithecous anthers, 
from Theaceae in the valvate calyx, &c. 

TUlaea Mich, ex Linn. Crassulaceae. 26 sp. temp, and trop. (i Brit). 
United to Crassula in Nat. Pfl. 
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TiUandsia Linn. (incl. Vriesia Lindl.). Bromeliaceae (4). 160 sp. 

trop. Am. Some resemble the rest of the order — epiphytes with 
pitchers — while others, and especially T, usneoides L. (long moss, 
old man’s beard, vegetable horsehair), show a different habit. This 
plant hangs in long grey festoons from the blanches of trees, looking 
rather like a lichen (especially Usnea). At the base, each of the pendent 
steins IS wound round its support, and as the apex grows on down- 
wards the older parts die away, leaving nothing but the axil strand of 
sclerenchyma (the ‘ hoisehair’). The whole plant is thickly covered 
with the usual scaly hairs for absorbing the water trickling over it. It 
has no storage reservoir for water at all. The firs, when they appear, 
W'hich is but rarely, aie of the usual type. The plant is largely 
distributed from tree to tree by the wind, small bits breaking off and 
blowing about. Birds also use it for nesting and thus carry it about. 
[See p. 184 and Schimper Dte eptph, Vtgctat. Afnenkas^ p. 67 and 
Plate II.] It is used like horsehair. 

Tinantla Schiedw\ Commelinaceae. 3 sp. trop. Am. 

Tmospora Miers. Menispermaceae. 14 sp. trop. Old World. 

Tissa Adans. =Spergulana J. et C. Prcsl. 

Tithonia Desf. ex Juss. Compositae (\). 10 sp. Cent. Am., W. Ind. 

Tithymalns Tourn. ex Hall. = Euphoibia Linn. 

Tmesipterls Bernh. Psilotaceae. i sp., T’. tannensis Bernh., Austi., 
N. Z., Pol)rnes. (rare). It grows as an epiphyte (^parasite) on the 
trunks of tiee ferns. The ihizome bears large lanceolate green 
leav es. 

Tococa Aubl. Melastomaceae (i). 40 sp. trop. S. Am. 

Toddalia Juss, Rutaceae (ix). 8 sp. trop. As. Afr. 

Todea Willd. Osmundaceae. 4 sp. S. Hemisph. T. afncana Willd. 
(T. barbara Moore), is apogamous (see Filicmeae Leptosporangiatae). 

Tofieldia Huds. Liliaceae (i). 15 sp. N. temp. 71 Huds. 

(Scottish asphodel) m Brit. Like Narthecium. The flr. has a 3-lobed 
involucre (calyculus) beneath the calyx. , 

Tolmiea Torr. et Gray. Saxifragaceae (i). i sp , T. Mmziesii Torr. 
et Gray, N.W. Am. Adventitious buds are formed on the upper 
part of the petiole. The axial cup is split down the anterior side. 
Petals thiead-like; only the 3 posterior sta. occur. 

Toluifi^:^ Linn. (Myi oxylon Porst ). Leguminosae (ill. i). 6 sp. trop. 
S. Am. 7 . Ptreirae Baill yields Balsam of Peru, and 7 . pumtata 
Baill. Balsam of Tolu, fiom incisions in the bark; these substances 
are medicinal. 

Tordylium Toum. ex Linn. Urobelliferae (7). 12 sp. Eur. (i Brit.), 

N. Afr., As. 

Torenia Linn. Scrophulanaceae (ii. 8). 20 sp. trop. As., Afr., Am. 

Torilis Adans. =Caucalis Linn. 

Tormentilla (Toum.) Linn.^^Potentilla Linn. 

Tomelia Gutierrez =Monstera Adans, 
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Torreya Arn. Coniferae (Taxaceae 4; see C. for genus characters). 
4 sp. N. Am., China, Japan. Like Taxus, The timber is useful. 

Tounatea Aubl. =Swartzia Schreb. 

Toumefortia Linn. Boragmaceae (iii). 120 sp. trop. Trees and 
shrubs. 

Toyaria Ruiz et Pav. Tovariaceae. i sp. W. Ind., S. Am. 

Tovarlaceae. Dicotyledons (Arrhichh Rhoeadales). Only genus 
Tovaria. United to Capparidaceae by Benth.- Hooker. See Nat, 
pji. 

ToYomita Aubl. Guttiferae {\ ). 30 sp. trop. Am. 

Townsendia Hook. Compositae (m). 17 ^p. Rocky Mts. 

Toxicodendrum Thunb. Euphorbiaceae (A i. i). 1 sp. Cape Colony. 

The fiuit is used for poisoning hyaenas. 

Toxlcophlaea Harv. = Acokanthera G. Don. 

Tozzia Linn. Scrojihulanaceae (iii 12). i sp. Alp^, r Carpathians 
(p. 159). Semi-parasite&, with loose-pollen firs, (see order). 

Trachelium Toum. ex Linn. Campanulaceae (i. i). 7 sp. Medit. 

Trachelospcrmum Lem. Apocynaceae (ii. 4). 6 sp. E. As. 

Trachylobiujn Ilayne. Leguminosae (ii 3). 3 sp. trop. As., E. Afr. 

These trees yield copal, w'hich is dug up from the soil near their roots 
or in a half fossilised condition from places where trees formerly 
existed. 

Trachymene Rudge. Umbelliferae (i) 14 sp. Aiistr. to Borneo. 

Tradescantia Rupp, ex 1 inn Commelmaceae. 30 sp. trop. and N. Am. 
7\ vit ^Uliana L. (spider wort) and others are garden favountes. There 
are 6 perfect sta. coveicd with bans. Fh. protandrous. 

Tragia Plum, ex Linn. Euplioibiaceae (A. ii, 2). 50 sp. trop. 

Tragoceros H. B. et K, Compositae (\ ) 4 sp Mexico. The corolla 

of the ? fir. becomes iigid aftei fertilisation has occuired, and forms a 
double hook upon the fruit, 

Tragopogon (Tourn.) Linn. Compositae (13). 35 sp. Old World, N, 

temp. ( 7 ' ptaiensn L.. the goat’s beaid, m Brit.). The flower-heads 
of the Brit. sp. close up at midday, whence its common name of 
‘ John-go-to'bed-at-noon. ’ T. poyripohus L. is the salsify, sometimes 
giown as a vegetable. 

Trapa Lmn. n>drocaryaceae. 3 sp. Old World (hom-nut), incl. T'. 
natans I., and T. bipinosa Roxb. Water plants with submerged and 
floating leaves of different form (p. 173). Fir, , 4-merous, peri- 
gynous. With a disc, above the sta. Ovary 2-loc., wnth one anatropous 
pendulous ovule in each loc.; raphe ventral. Seed large, exalbu- 
mmous, in a homed nut. The seeds are used as food in China, &c. 
f'or their remarkable germination see Goebel’s or Schenk’s works, 
quoted on p. 204. 

Tremaadra R. Br. Tremandraceae. 2 sp. Austr. 

Tremaadraceae. Dicotyledons (Archichl. Geraniales). 2 gen. with 26 
sp. Austi. (p. 203). Herbs with whorled, alt. or opp., exstip. leaves. 
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Hrs. dichlamydeous, regular. K 4 — 5, rarely (4 — 5), valvate; C 
4 — 5» valvate; A 8, 10, or rarely 6; G (2), raedianly placed; style 
and stigma simple ; ovules i or 2 in each loc., anatropous. Capsule, 
loculicidal or also septicidal. Albuminous seed, with or without aril. 
Genera Tetratheca, Tremandra. Placed m Polygalinae by Benth.- 
Hooker, in Aesculinae by Warming. 

S^remandreae (Benth.- Hooker) = Tremandraceae. 

tE^rentepolilia Roth = Hehophila Burm. f. 

Txianea Karst. = Limnobium Rich. 

Trihulus Tourn. ex Linn. Zygophyllaceae. 12 sp. Afr., As., Am., 
Medit (caltrops). The mencarps are provided with sliarp rigid 
spines which stick mto the foot of any animal treading on the fruit, or 
may catch m its fur, thus" getting distributed. Each mencarp contains 
3 — 5 seeds, and is divided by cross walls which develope after fer- 
tihsation. 

Trichilia P. Br. Meliaceae 150 sp. trop. 

Tnchocline Cass. Compositae (xii). 28 sp. S. Am. 

Tricholaena Schrad. Gramineae (\ ). 10 sp Afr.. 71 rasea Nees is 

cultivated for bouquets 

Trlcholepifl DC. Compositae (xi). 12 sp. Asia. 

Trlchomanes Sm Hymenophyllaceae. 100 sp. with the distribution 
of the order ; T, radicans Sv\ , the bristle fern, in Ireland. 

Tnchonexna Ker-Gawl =Romulea Maratti. 

Trichopilia Lindl. Orchidaceae (28). 18 sp. trop Am. 

Trichosanthes Linn. Cucurbitaceae (ill)* 42 sp E. Ind. to Austr 

Trichosma Lindl. Orchidaceae (5). i sp. Himal. The axis is 
lengthened at the top and cames the lateral sepals forward, forming 
a chin. 

Tnchosponmi D. Don =Aeschynanthus Jack 

Tncyrtaa Wall. Lihaceae (i). 5 sp. Himal., L. Asia 

^nddax Linn. Compositae (v). 15 sp trop. Am 

Triantalls Rupp ex Lmn. Pnmulaceae (iii) 2 sp. N. temp. T* 
europaea L. (chickweed wmter-green) sub-alpme in Bnt. There is 
a rhizome with erect stem bearing about 4 — 7 leaves in a tuft and 
a few 7-raerous firs 

TrifhUom (Toum.) Lmn- Legummosae (iii. 4). 250 sp. temp, and 

subtrop.; 20 in Bnt. (clover, trefoil, shamrock). The fir. has the 
simplest of the vanous mechamsms found in the order, the sta. and 
style emerging as the keel is depressed by an insect resting on the 
wings, and returning mto it when it is released. The firs, of white 
clover are an important source of honey ; those of red clover are too 
long-tubed for hive-bees and are visited by humble-bees. T. sub^ 
terfaneum L. has two kinds of mfl., one normal, the other becoming 
subterranean. Only 3 or 4 of its firs, develope, the rest forming 
grapnels (each sepal forming a reflexed hook) ; the stalk of the infl. 
bends downwards and gradually forces the flrs. under the earth, 
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where the fruits ripen (cf. Arachis). T. badium Schreb, has a wing 
upon the fruit formed by the persistent corolla, T, fragiferum L. a 
bladdery ‘wing’ formed by the calyx. The clovers are important 
pasture and hay plants ; among the chief sp. are T. repens L, (white 
or Dutch clover). T. pratense L. (red clover), T, kybridum L. 
(alsike), &c. 

TrlgrlocMn Riv. ex Linn. Juncaginaceae. 12 sp. cosmop. ; 2 in Brit, 
(arrow -grass), in fresh water- or salt-marshes {T. palustre L. and 
T, marithniim L.). Tufted herbs with leafless flowering stems [scapes) 
ending in spikes or racemes. Leaves linear, fleshy in the maritime 
sp. (p. 187). P 3-P3, A 3-f3, G {3-4-3), or sometimes 3 with 3 
abortive cpls. between the fertile. By a process of secondary growth 
the inner whorl of perianth comes to stand higher on the axis than 
the outer sta. Fli. protog^mous, wind-pollinated. The pollen collects 
in the hollowed bases of the perianth-leaves. The ripened cpls. sur- 
round a centra] beak (cf. Geranium), and are prolonged outwards at 
the base into long sharp spines, by whose means, breaking away from 
the beak, they are animal-distributed. 

Trigonella Linn. I.eguminosae (in. 4). 70 sp. Medit., Eur. (i Brit.), 

As., vS. Afr., Austr. T. Focmun-graecum L. (fenugreek) is sometimes 
cultivated ; its seeds are used in veterinary medicine. The flrs. of T. 
Aschersonia 7 ta Urban bury themselves like those of Arachis. 

Trigonia Aubl. Trigoniaceae. 26 sp. trop. Am. 

Trigoulaoeae. Dicotyledons (Archichl. Geraniales). 2 gen. with 28 sp., 
placed in Vochysiaceae l)y Benth. -Hooker. See NcU. PJi. 

TriUiuin Linn. Liliaceae (vii). 15 sp. E. As., N. Am. Like Paris. 

Trl&la Hoffm. Umbelliferae (5). 7 sp. Eur., As., Medii, (i Brit.). 

Trlodla R. Br. Gramineae (x). 20 sp. temp. ( 7 ". dccumbens Beauv. in 

Brit.). 

Triopteris Linn. Malpighiaceae. 3 sp. Caribl>ean Sea. 

Triosteum Linn. Caprifbliaceae (ii). 5 sp. Ilimal., E. As., N. Am. 

Triphasia Lour. Riitaccae (x). i sp. China. 

Triplaris Loefl- Polygonaceae (iii. 6). 10 sp. trop. S. Am. AH are 

said to harbour ants in their hollow stems (cf. Cecropia). Fir. cyclic 
(see order), dioecious. The 3 outer perianth-leaves grow' into long 
wings which project beyond the fruit and aid in distribution. 

Tripsacum JJnn. Gramineae (i). 3 sp. trop. and subtrop, N. Am. 

T. dacty Ionics L. is a fodder grass. It is like Euchiaena, but with 

d and ? flrs. in the same infl. 

Trlpteris Less. Compositae (ix). 32 sp. S. Afr. to Arabia. The fruit 
has three wings. 

TrlBetum Pers, Gramineae (ix). 50 sp. temp, T’. Jiavescens Beauv. 

in Brit., a good forage grass. 

Triteleia Dough = Brodiaea Sm. 

Trlticuitt Idnn. Gramineae (xii). 15 sp. Medit., W. As. The spike- 
lets are 2 — 5 -flowered and arranged in a dense spike, 71 vthgare 

25 


W. II. 
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Vill. is the wheat, of which numerous subspecies are cultivated, e,g. 
T pohmicum L. (Polish wheat), T. durum Desf., 7 *. Spelta L. (spelt), 
7 *, dicoccum Schrank, T. monococcum L., &c. (see Kbrnicke and 
Werner, Handb. d, Getreidebaues, Bonn, 1885, or Nat. PJl.; also 
MuellePs Select Extratrop. Plants). [For T. repens L. see Agro- 
pyrum. ] 

Wheat is subject to many diseases ; one of the most interesting is 
rust, which shows as rusty streaks of spores upon the leaves (see 
Berberis). 

Tritonia Ker-Gawl. = Kniphofia Moench. 

Tilumfetta Plum ex Linn. Tiliaceae. 60 sp. trop. Herbs or shrubs, 
often with exti-afloral Sectaries at the base of the leaves. The infl. is 
peculiar. On each internode there are usually at least three 3- flowered 
dichasial cymes. The first and oldest is opposite to the leaf ; the rest 
stand alternately right and left between the first and the leaf. [See 
Nat. Pjl.\ The fruit is armed with hooked spines for animal-distri- 
bution. 

Trinridaceae. Monocot} led ons (Helobieae). 2 gen. with about 8 sp. 
trop. As. and Am. Saprophytes. See Nat. PJl. Placed in Apo- 
carpae by Benth. -Hooker. 

Trochodendraceae. Dicotyledons (Archichl. Ranales). 3 gen. E. As. 
Placed in Magnoliaceae by Benth.-Hooker. See NcU. Pfl. 

Trollius Linn. Ranunculaceae (2). 12 sp. N. temp, and Arctic. (T.eu- 
rojpaeus L., the globe-flower, in Brit.) The ‘ sepals ’ completely cover 
in the fir., protecting the pollen from injury. The fir. is homogamous, 
and regularly fertilises itself, though cross-fertilisation may occur. 

Tropaeolaceae. Dicotyledons (Archichl. Geraniales). Only genus 
Tropaeolum (q.v. ). Placed in Geraniaceae by Benth.-Hooker, in 
Columniferae by Warming. 

Tropaeolum Linn. Tropaeolaceae. 35 sp. S. Am., Mexico (Nasturtium 
or Indian cress of gardens). Most are herbs climbing by sensitive 
petioles (cf. Clematis), with compound or j^>eltate leaves ; some have 
tubers at the base of the stem. Fir. zygomorphic with a posterior 
spur formed by the axis under the posterior sepal. K 5, imbricate; 
C 5; A 4 + 4; G (3), 3-I0C. with I ovule in each, anatropous, pen- 
dulous with miciopyle facing upw’ards and outwards ; style simple. 
Fruit a schizocarp, with no beak. Seed exalbumin ous. 

Troxtmon Nutt, Compositae (xin). 24 sp. W. Am. 

Tsiilpa Carr. Coniferae (Arauc. 1 b; see C. for genus characters). 6sp, 
As. N, Am. : evergreen trees with the habit of Picea. T. canadensis 
Carr, is the Hemlock spruce, found in a large part of N. Am. and 
valued for its wood, bark (used in tanning), pitch (canada pitch), &c. 
T. (Pseudotsuga) Dmglasii Carr, is the Douglas fir, forming large 
forests in the Rocky Mts. &c. 

Tubillorae. The 5th cohort (Engler) of Sympetalae (p. 140). The 4th 
cohort (Warming) of Sympetalae (p. 146). 
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Linn. Liliaceae (iv). lo sp. trop. and S. Afr. 

ToUpa Linn. Liliaceae (v). 50 sp. N. temp, (tulip), esp. on the steppes 
of Cent. As. The seeds are flat, and the capsule, even when the flr. 
is pendulous, stands erect to prevent their escape except when shaken. 
Many are garden favourites. 

Tunica HalL Caryophyllaceae (i. i), 20 sp. E. Medit. 

Tomera Plum, ex Linn. Turnerac^e. 57 sp. trop. and subtrop. Am., 
I Bourbon and Mauritius. 

Tumeraceae. Dicotyledons (ArchichL Parietales). 6 gen. with 88 sp. 
chiefly trop. Am. and Afr. Trees, shrubs and herbs, with alt. usually 
exstip. leaves, whose teeth are sometimes glandular. Firs, usually 
solitary in the^ leaf-axils, 5 , regular, perigynous. K 5, imbricate, 
usually with a hemispherical swelling on inner side; C 5 ; A 5 ; G (3), 
i-loc. with parietal placentae; styles 3; ovules 3 — cjo, anatropous. 
Fruit a capsule, loculicidal. Seed with funicular aril, and copious 
endosperm. Nearly all the T. have dimorphic heterostyled flowers 
(cf. Primula). Many have extrafloral nectaries. Self-fertilisation occurs, 
in absence of insect visits, by the corolla withering and pressing the 
anthers and stigmas together- Chief genus :T\iTr\Qr2i. Placed in Passi- 
florales by Benth.- Hooker, in Passiflorinae by Warming. 

Torraea Linn. Meliaceae. 40 sp. trop., except Am. 

Turritis Tourn. ex Linn. = Arabis Linn. 

TussUago (Toum.). Linn. Compositae (viil). i sp. Eur., N. Afr., 
As., T, Farfara L., colt’s foot, common in Brit. The flrs. appear 
in spring before the lea\ cs ; the plant multiplies and hibernates by aid 
of underground offshoots. The flower-head is monoecious ; in the 
centre are about 40 ^ flrs., surrounded by about 300 ? flrs. The males 
retain the style, as usual, to act as pollen-presenter, but it has no 
stigmas. Honey is secreted in the d* flrs., but not in the % , so that 
the head altogether presents a very interesting example of division of 
labour. The ? flrs. being the outer ones are ripe before the tT , and 
self*fertilisation is almost impossible. 

Tylophora R. Br. Asclepiadaceae (11. 4). 40 sp. Indo-mal., Austr., 

Afr. 

Typha Linn. Typhaceae. 12 sp. temp, and trop., in marshes; 2 in 
Brit, (reed-mace, cat’s-tail, bulrush). The lower part of the stem is a 
thick rhizome ; the upper part projects high out of the water and bears 
the infl., which is a dense spike, divided into two parts, the upper <? 
(usually yellow), the lower ? (brown). $ flr. of 2 — 5 sta,, the con- 
nective projecting beyond the anthers; the flr. is enclosed in a number 
of hairs: the ? flr. is similarly enclosed, and is of i cpl. wdth r pen- 
dulous ovule, the micropyle towards the base or ventral [side of the 
ovary. Flr. anemophilous. The fruits are achenes covered by the 
long downy hairs above mentioned, which aid in distribution. Seed 
albuminous ; embryo straight. 

Typbaceae, Monocotyledons (Pandanales). Only genus Typha (q.v.). 

25 — 2 
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Placed (united to Sparganiaceae) in Nudiflorae by Benth.-Hooker» in 
Spadidflorae by Warming. 

Typlioniiim Schott. Araceae (vii). 15 sp., E. Ind., Austr. 

Turcz. = Myrtus Tourn. 

Ulex Linn. Leguminosae (ill. 3). 10 sp. W. Eur., N. Afr.; 3 in Brit., 

d. europcuus L., U. nanus Forst., and d Gallii Planch., the gorse, 
furze, or whin. These plants cover large areas of ground, especially 
on heaths (p. 198). The leaves are reduced in size, and many of the 
branches are reduced to green spines, so that the xerophytism is 
clearly marked. The firs, explode like those of Genista, and the fruit 
explodes by the twisting up of its valves in dry air. The seeds in 
germination show interesting transition-stages from the usual com- 
pound leaf seen in the order to the needle-leaf of the mature plant 
(p. 113, and cf. Acacia). 

Ullncus Caldas. Basellaceae. i sp. Andes, U. tuberosus Caldas. The 
lateral branches of the rhizome sw^ell up into tubers like potatoes, and 
are used as food. 

Ulmaceae. Dicotyledons (Archichl. Urticales). 13 gen. with 130 sp., 
trop. and temp. Trees with sympodial stems, bearing 2-ranked 
simple often asymmetrical leaves with stipules. Firs, usually in cymose 
clusters, generally unisexual. P 4 — 5, free or united, sepaloid, theo- 
retically belonging to two whorls ; A 4 — 5, opp. the perianth-leaves, 
in two whorls ; G rudimentary in <r flr., in the ? of (2) cpls., sometimes 
2-ioc. but usually i-loc., the second loc. aborting. Ovules i per loc., 
anatropous or amphitropous, pendulous. Style linear or bifid. Nut, 
samara or drupe. Seed usually with no endosperm. The wood of many 
Ulmaceae is useful. Chief genera : Ulmus, Celtis. United to Urtica- 
ceae by Benth.-Hooker, placed in Urticiflorae by Warming. 

Ulmaria (Toum.) Hill. Kosaceae (iii, 8). 8 or 9 herbaceous species of 
the N. Hemisphere are sometimes separated from Spiraea untler this 
name. They possess 2 seeds in each cpl., i only maturing, the fruits 
being achenes, w'hile most sp. of the genus Spiraea have slightly 
adherent follicles and are shrubby (cf. Rosaceae). Holodiscus discolor 
Maxim. (.S’, ariae/olia Pursh) links U. to Spiraea. U. palustris 
Moench is S, Ulmaria^ and U. Filipendula Hill is S, Filipendula of 
British Floras. The former is the meadow-sweet. 

Ulmiui (Tourn.) Linn. Ulmaceae. 16 sp. N. temp, and Mts. of trop. 
Asia. U. montana With, (wych elm) and U, campeatris L. (elm) in Brit. 
The leaves are asymmetrical, one side being larger than the other (cf 
Begonia). The firs, are § and come out before the leaves as little 
reddish tufts. If one of these tufts be examined, it will be found to 
be a short axis with a number of leaves, beginning 2-ranked at the 
base and going over to 5- ranked above. There are no firs, in the 
axils of the lowest 10 or 12 ; in the axils of the upper leaves are firs, 
arranged in small dichasial cymes (cf. BetuJaceae), which are reduced, 
in campestris and others, to the one central flr. Each flr. has 
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P 4 — 8 and as many sta. with a i-loc. ovary. [See art. Chalazo- 
gamae.] The fruit is a samara, adapted to wind-dispersal. The elm 
supplies a very valuable timber. 

Umhellales (Benth. -Hooker). The 15th cohort of Polypetalae (p. 143). 

Umhelliferae. Dicotyledons (Archichl. Umbelliflorae). About 180 
gen. with 1400 sp., cosmop., but chiefly N. temp. Many in Brit. 
Most of the order can be recognized at first glance by their habit ; 
they are herbs with stout stems whose intemodes are hollow, and alt. 
exstip. sheathing leaves with their blades much divided in a pinnate 
manner. A few, e.g. Hydrocotyle and Bupleurura, have entire 
leaves. The infl. is usually a compound umbel. At the top of the 
stalk, which l>ears each partial umbel, an involucre of bracts is often 
found (the bracts of the outer flrs.), and a similar larger involucre 
often occurs at the top of the main stalk bearing the compound 
umbel ; the latter is sometimes termed the involucre in contra- 
distinction to the involucels of the partial umbels. A terminal flr. 
often occurs, t\g. in Daucus. In a number of genera belonging to 
§ A (below) simple umbels occur {e.g. Astrantia, Hydrocotyle) ; these 
are cymose in type (as the non-centripetal order of opening of the 
flrs. clearly shows) and are often arranged in cymose groupings, e.g. 
in Sanicula. Eryngium has a cymose head. Some sp. of Xantho.sia 
and Azorella have such cymose infls. reduced to single flrs. These 
cymose infls-, like the racemose, have often involucres of bracts. 

Fir. usually 5 and regular (see below), epigynous. K 5, usually 
very small, the cxld sepal posterior; C 5 (rarel) o), usually white or 
yellow; A 5, with introrse anthers. On the toji of the ovary_is an 
epigynous disc prolonged upwards into the two short styles. G (2), 
antero-posterior, 2-loc.; in each loc. one pendulous ovule, anatropous, 
with ventral raphe. 

The massing of the flrs. into dense infls. makes them very con- 
spicuous (cf. Compositae), and this is aided by the zygomorphism of 
the corolla so often seen ; the outer petals of the outer flrs. of the 
umbel are drawn out (cf. Cruciferae) so as to form a sort of ray to the 
umbel. Honey is secreted by the epigynous disc; it is therefore 
accessible to all kinds of insects, and the order must be placed in the 
floral class A (p. 65), the lowest of all. [See p. 68.] The chief 
visitors are flies ; bees form only a small proportion of the total. 
The flrs. are extremely protandrous ; in most sp. the male stage is 
over in all the flrs. of an umbel before even the outer ones have 
begun the female stage. 

The ovary ripens into a very characteristic fruit, a dry schizocarp, 
which splits down the septum between the cpls. into 2 mericarps, 
each containing one seed. The two are generally held together at 
first by thin stalk {carpophore) running up between them. The 
structure of the pericarp is of great importance in determining the 
genera. It is nearly always necessary to have ripe fruit in order to 



3^0 


VMBELLIFERAE. 


identify one of the U. The shape is often important; the outer 
surface of each mericarp has generally 5 projecting primary ridges^ 
two of which (the lateral ridges) are at the edges where the splitting 
takes place. Between these aie sometimes found secondary ridges^ 4 
to each mericarp. In the furrows there are often found oil-cavities 
(seen as small openings in cross-section) kno'wni as viitae. The seed 
is often united to the pericarp ; it is albuminous with a small embryo 
in the oily endosperm, which is usually cartilaginous in texture. The 
shape of the endosperm as seen in cross-section is another character of 
importance ; it may be crescentic, or ventrally grooved, or concave 
on the ventral side. The fruits often show adaptations for distribu- 
tion ; in many genera {e.g, Heracleum and its allies) the mericarp is 
thin and flat, suited to wind-carriage ; in others (e.g. Daucus) it is 
provided wdth hooks. See also Scandix. 

Many U. are economically useful, but as a rule they are poisonous 
plants. See Daucus (carrot), Pastinaca (parsnip), Apium (celery), 
Crithmum (samphire), Foemculum, Archangelica, Carum, Ferula, 
Pimpinella, Coriandrum, Petroselinum, &c. 

Classification and chief genera : 

A* HETEROSCIADIEAE (simple or irregularly compound 
umbels; no vittae). 

1. Hydrocotyleae (fruit compressed laterally, or constricted at the 

narrow surface of junction) : Hydrocotyle, Azorella. 

2. Mulineae (fruit with narrow surface of junction; mericarps 

sharp-angled at edge or almost ndnged) : Bowlesia. 

3. Sanictileae (fruit with broad surface of junction, almost cylin- 

drical or antero-posteriorly compressed); Eryngium, As- 
trantia, Sanicula. 

B. HAPLOZYGIEAE (umbels usually compound; furrows of 
fruit usually with vittae ; primary ridges only). 

4. Echinophoreae (umbel with 1 sessile ? fir. in the centre, whose 

fruit is enclosed by the hardened stalks of the d firs. ; i cpl. 
sterile) : Echinophora. 

5. Ammineae (fruit laterally compressed, or constricted or grooved 

at both sides of surface of junction) : Conium, Bupleurum, 
Apium, Cicuta, Ammi, Carum, Slum, Pimpinella, Cono- 
podium, Myrrhis, Chaerophyllum, Anthriscus. 

6. Seselineae (fruit cylindrical or antero-posteriorly compressed, 

with broad surface of junction, the lateral ridges distinct 
or united to form a nerve-like corky margin which is not 
winged) ; Seseli, Foeniculum,Cnthmum, Oenanthe, Aethusa, 
Meum, Selinum, Levisticum, Angelica, Archangelica, 

7. Peucedamae (fruit strongly compressed antero-posteriorly, the 

lateral ridges broadened into a wing or into a ridge which 
before separation of the mericarps is undivided); Ferula, 
Dorema, Peucedanum, Heracleum. 
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C. DIPLOZYGIEAE (umbels compound; fruit with primary 
and secondary ridges, the latter often the more strongly de- 
veloped ; vittae in the furrows or under the secondary ridges). 

8. Caucalineae (ribs not winged or with deeply lobed wings or 

spines) ; Coriandrum, Cuminum, Daucus, Caucalis. 

9. Laserpitieae (secondary ridges very marked and often extended 

into broad undivided or wavy wings) : Laserpitium. 

“ Surface of junction ” in the above characters refers to the surface 
by which the mericarps are united to one another. 

[Placed in Umbellales by Benth. -Hooker, in Umbellidorae by 
Warming.] 

VmbelHflorae. ^ The 23rd cohort (Engler) of Archichlamydeae (p. 1 39). 
The 23rd cohort (Warming) of Choripetalae (p. 146). 

Umbilicus DC. = Cotyledon Toum. 

Uucaxia Schreb. {Ouroiiparia Aubl.). Rubiaceae (i. 6). 30 sp. trop. 

They climb by hooks, which are metamorphosed infl.-axes, and are 
sensitive to continued contact ; after clasping they enlarge and t>ecome 
woody (p. 176). 

Unciuia Pers. Cyperaceae (ii). 30 sp. Austr., S. Am. The axis of 

origin of the fir. projects beyond the utricle in the form of a long 
hook, serving as a means of dispersal for the fruit. 

Uuiola Linn. Gramineae (x). 5 sp. Am. Useful as pasture. 

Unisexuales (Benth.-Hooker). The 7th series of Incompletae (p. 145). 

Uttona Linn. f. Anonaceae (3). 40 sp. trop., As., Afr., Austr. Trees 
or shrubs, the latter clinibing by recurved hooks which are infl.-axes 
(see p. 176). The fruit is an aggregate of stalked berries, which are 
constricted between the seeds like a iomentum. 

Ura^oga Linn, (inch Cephaelis Sw. The boundaries of C/., Psychotria 
and allied genera are badly-defined. The grouping given by Schumann 
\Vi Nat, PJl. is followed in this book.) Rubiaceae (ii. 15). 150 sp. 

trop. U. (C.) Ipecacuanha Baill. (/I Ipecacuanha Stokes) is the 
Ipecacuanha plant of Brazil ; it is a herb with decumbent stem, and 
roots thickened somewhat like rows of beads. The root is used in 
medicine. 

Urena Dill, ex Linn. Malvaceae (iii). 3 sp. trop. Fruit a schizocarp, 
the individual cpls. provided with hooks. 

Urent Gaudich. Urticaceae (i). 18 sp. trop. The stinging hairs are 

very powerful. The achene is enclosed in the persistent fleshy 
perianth, forming a pseudo-berry. 

Uz^luea Steinh. Liliaceae (v). 24 sp. Eur., As., Medit., Afr. U. 
Scilia Steinh. (f/. maritima Baker) is the squill, writh very large 
bulbs. It is used in medicine. 

Uropappua Nutt. = Microseris D. Don. 

Urosperzmun Scop. Compositae (xiii). 2 sp. Medit. 

UrOBtlgma Gasp. = Ficus Toum. 

UrsUiia Gaevtn. Compositae (x). 54 sp. S. Afr., i sp. Abyssinia. 
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Uttica (Toum.) Linn. Urticaceae (i). 30 sp, temp, (nettles). Herbs 
with opp. leaves and stipules (sometimes united in pairs between the 
petioles, as in Rubiaceae). The whole plant is usually covered with 
stinging hairs. All the various types of infl. are well illustrated by 
the 3 Brit. sp. In general the infl. is a dichasial cyme with tendency 
to a cincinnus by preference of the / 3 -bracteole (p. 52). In U, pUu- 
lifera L. (Roman nettle) the <r and ? infls. spring side by side from each 
node, the $ catkin -like, the ? a pseudo-head. In 6^. urens L. (small 
nettle) a panicle is formed containing both $ and ? firs. \n U. diaica 
L. (large or common nettle) there is a panicle, but each sex is con- 
fined to its own plant. P 4 ; A 4, opp. to perianth leaves. The 
sta. are bent down inwards in the bud, and when ripe spring violently 
upw'ards and bend out of the flr., the anther at the same moment 
turning inside out, so that the loose powdery pollen is ejected as a 
little cloud, and may be borne by the wind to the stigma. 7 'he ? flr. 
has a i-loc., i-ovuled ovary with a large brush-like stigma. Achene 
enclosed in the persistent perianth. The young tops are sometimes 
eaten like spinach. Useful fibre can he obtained from the stems of 
the common nettle by maceration. 

Urticaceae. Dicotyledons (Archichl. Urticales). 41 gen, with 460 sp. 
trop. and temp. Most are herbs or undershrubs, w ith no latex, and with 
alt. or opp. stip. leaves. Infl. cymose often *condens>ed’ into pseudo- 
heads &c. (see Golenkin in Flora^ 1894). Firs, usually unisexual 
and regular. P 4 — 5, free or united, sepal oid ; sta. as many, bent 
down inwards in bud and exploding when ripe. Ovary i-loc. with 
I erect ba.sal orthotropous ovule. Fruit an achene. Seed usually 
vrith rich oily endosperm; embryo straight. Boehmeria, Urtica, 
Maoutia and others are used as sources of fibre. 

Classification and chief genera (after Engler): 

A. With stinging hairs, P (4—5) in % . Leaves alt. or opp. 

1. Urereae: Urtica, Urera, Laportea. 

B. No stinging hairs. 

2. Procrideae (stigma paint-brush-like) : Pilea, Pellionia, Ela- 
tostema. 

3. BoehmcrUae : Boehmeria, Maoutia. 

4. Parieiarieae : Parietaria. 

5. Forskohleeae : Forskohlea. 

[Benth.-Hooker unite Ulmaceae (distinguished by infl., aestivation 
of sta., and ovule) and Moraceae (distinguished by presence of latex, 
and also usually by ovule, embryo, &c.) to Urticaceae, placing the 
order in Unisexuales. Warming places these 3 orders, separated, in 
Urticiflorae.] 

Urticales. The 5th cohort of Archichlamydeae (p. 136). 

Urticiflorae (Warming). The 4th cohort of Choripetalae (p. 146). 

Urvillea H. B. et K. Sapindaceae (l). 10 sp. trop. and sub-trop. Am. 

Lianes like Seijania. 
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Vtiionlaria Linn. Lentibulariaceae. 200 sp. trop. and temp., the latter 
all aquatic. 3 in Brit. ; the commonest is C/. vulgaris L., the 
bladder-wort. The morphology of U. is very interesting, for the usual 
distinctions drawn Ixitween root, stem and leaf cannot be applied here. 
The common bladder-wort is a submerged water plant with finely- 
divided leaves ; it never has any roots, even in the embryo. The 
firs, project aliove the water on short shoots, and there are also short 
shoots with small leaves, which arise from the main axis and grow 
upwards to the water surface. Upon the ordinary submerged leaves 
are borne the bladders, carious hollow structures with trap-door 
entrances. Small Crustacea and other animals push their way into 
the bladders and are not able to escape, for the doors only open from 
outside. The plant lakes up the products of the decay of the 
organisms thus captured ; it is very doubtful whether any special 
ferment is secreted (p. 196). Other sp. of U. are land plants with 
peculiar runners, w'hich develope in the moss or other substratum, on 
which they grow, and there l)ear the bladders. Others again, e.g. U. 
montana Poir., are epiphytes wuth water storage in tuberous branches. 
I'he leaves of all these forms are simple, (ioebel {PJlanzenbioL Sch.) 
has investigated the development of U. and finds that all these parts — 
leaves, bladders, runners, water-shoots, erect shoots, &c. — are practically 
equivalent to one another, and that the same rudiment at the growing 
point may give rise to any one of them, or that they may themselves 
change from one to another type. Similarly on germination a lot of 
spirally-arranged primary leaves are produced, and then one or two 
water-shoots appear laterally on the growing point, bearing no direct 
relation to the leaves in position, but apparently homologous with 
them. “Like Genlisea, U. possessed originally a leaf-rosette, ending 
wnth an infi., and consisting partly of bladders. Then were added 
the swimming water-shoots or (in land forms) runners, which though 
externally unlike leaves (since they develope indefinitely and produce 
leaves and infls.) yet are originally homologous with them.'* For 
further details see Goebel, loc. cil. 

tTvaria Linn. Anonaceae (2). 60 sp. Indo-mal. Mostly lianes wuth re- 
curved hooks (infi. -axes). The connective of the anther is usually leafy. 

Vaccaria Medic. = Sa{)onaria Linn. 

Vaodniaceae (Benth.- Hooker) = Ericaceae (§ ill VacrinioideaeY 

Vaocinium Linn, (inch Oxyroccus Toum.). Ericaceae (ill. 7). 100 sp. 

N. Hemisph. There are 4 sp. in Brit. V. Myrtillus I., the Whortle-, 
Bil- or Blae-berry, is extremely common in hilly districts. V, uligi- 
nosum L. is like it, but is found only at high levels. Both these have 
deciduous leaves and blue berries. V. Vitis-Idaea L., the Cow- or 
Whimberry (often called Cranberry by error), is also a mountain sp, 
and evergreen. V, Oxy coccus L., the Cranberry, is found in moun- 
tain bogs and is a trailing evergreen with leaf edges rolled back 
(p. 192). The firs, resemble those of Erica, both in structure and 
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mechanism, except that the ovary is inferior. They are largely visited 
by bumble-bees. The fleshy fruit is edible (used for jams, &c.) and 
is much distributed by birds. That of the N. Am. sp, V* pmnsylva- 
nictim Lam. is called blue huckleberry. 

Vahea Lam. = Landolphia Beauv. t 

▼alilia Thunb. Saxifragaceae (i). 4 sp. Afr., As., trop. and subtrop. 

The flrs. are in pairs (cymes) ; ovary inferior. 

Valllantia Tourn. ex Linn. Rubiaceae (ii. 21). 2 sp. Medit. 

Yaleiiana Tourn. ex Linn. Valerianaceae. 144 sp. Eur., As., Afr., 
Am. V, officinalis L. and V, dioica L. in Brit, (valerian). The flrs. 
are protandrous. The calyx forms a pappus upon the fruit. The 
root of K edulis Nutt. (N.W. Am.) is edible when cooked. 

Valeilanaceae. Dicotyledons (Sympet. Aggregatae). 8 gen. with 215 
sp. Eur., As., Afr., Am. Herbs with exstip. leaves and dichasial 
branching. Firs, in cymose panicles &c., 5 or unisexual, asymmetric, 
usually 5*merous. Calyx superior, little developed at the time of 
flowering, afterwards often forming a pappus as in Compositae. 
Corolla (5), often spurred at the base. Sta i — 4, epipetalous, alt, 
with petals ; anthers introrse. G (3) ; only i loc. is fertile, and con- 
tains I pendulous anatropous ovule. Achene. Seed exalbuminous. 
Chief genera : Valerianella, Valeriana, Centranthus. Placed in 
Asterales by Benth.- Hooker, in Rubiales by Warming. 

Vale r ian e lla Tourn. ex Hall. (incl. Plectritis DC.) Valerianaceae. 51 sp. 
N. temp, and S. Am. ; 4 in Brit, (corn-salad or lamb’s lettuce). The 
seed -dispersal mechanisms show considerable variety. In K Auricula 
DC. the sterile loculi of the fruit are inflated, in V. veskaria Moench 
the calyx is inflated, in K. discoidea Loisel. it forms a parachute, 
whilst in V. ha^naia DC., V. echinata DC., and others it is provided 
with hooks. 

VaUlsneria Mich, ex Linn. Hydrocharitaceae. 2 sp. trop. and sub- 
trop. V. spiralis L. in Eur. is a dioecious submerged water-plant 
with ribbon leaves (p. 171). The 3“ flrs. are borne in dense spikes 
enclosed in spathes ; when ready to open the flrs. break off and float 
up to the surface, where they open. The 9 flr. is solitary on a very 
long stalk, which brings it to the surface of the water. It has a 
green perianth, an inferior ovary and 3 large stigmas. Pollination 
occurs on the surface of the water (cf. Elodea) ; and after it the 
stalk curls up into a clo.se spiral, dragging the young fruit to the 
bottom of the pond to ripen. Vegetative propagation is effected by 
means of runners, rooting at the ends. 

VancotiTeria C. Morn et Dene. Berberidaceae. 2 sp. N.W. Am. 
United to Epimedium in Air/. Pfl, 

Vanda Jones. Orchidaceae (31). 20 sp. Indo^mal. Epiphytes with 
fleshy leaves, sometimes cylindrical. 

VandeUia Linn. (Undernia All.) Scrophulariaceae (n. 8), 26 sp. 
trop. and subtrop. 
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yanirueria Juss. Rubiaceae (ii. 11). 30 sp. trop. Afr. and As. 

Telia Linn. Cruciferae (ii. 9). 3 sp. Spain and Algeria. Some are 

thorny, the thorns being stem structures. 

VeUeia Sm. Goodeniaceae. 12 sp. Austr. Ovary almost or quite 
superior. ^ 

T^ozia Vand. Velloziaceae. 40 sp. Brazil. 

Velloziaceae. Monocotyledons (Liliiflorae). ^ gen. with 70 sp. Brazil, 
S. Afr., Madag. Xerophytes, chiefly living in rocky places or on the 
dry Campos. Perennial plants with dichotomously branched stems and 
leaves in rosettes (compare sp. of Aloe). The upper parts of the stems 
are clothed with the fibrous sheaths of old leaves, the lower parts 
with adventitious roots. The stem itself is thin, but its coating of 
roots may be several inches deep ; the function of this covering 
appears to be the absorption of water. Water poured over the roots 
disappears as if into a sponge, and the plant is thus able to supply 
itself from the dew, &c. during the dry season. The leaves also show 
xerophytic stnicture (see Warming’s paper, reviewed in Bot* Centr. 56, 
p. 94). Firs, solitary, terminal, regular, P 3 + 3 ; A 3 + 3, or 00, in 
bundles. Ovary inferior, 3-I0C., with placenta in the form of lamellae, 
more or less peltately widened or thickened at the outer side. 
Ovules 00. Capsule. Endosjjerm. Genera: Vellozia, Barbacenia. 
United to Amaryllidaceae by Benth. -Hooker and Warming (the chief 
points of difference are in the androeceum and the placentae). 

Veltheimia Gleditsch. Liliaceae (v). 3 sp. S. Afr. 

Tentilago Gaertn, Rhamnaceae. 10 sp. trop., except Am. Some sp. 
climb by aid of hooks. The fruit resembles that of Fraxinus, having 
a wing for wind-distribution on its upper end. The wdng is developed 
from the style after fertilisation. 

Veratrom (Tourn.) Linn. Liliaceae (i). 10 sp. N. temp. There is a 

rhizome willi leafy stem and racemes of firs. The lower are 5 , but 
the upper are commonly by abortion (andromonoecism ; see p. 89). 
Sometimes entire plants occur with 3 “ flrs. only. The flrs. are prot- 
androus. The seeds have a membi-anous border. Veratrin is 
obtained from the rhizome j that of V, album L. is known as white 
hellebore root. 

TfHTbaBCiun Toum. ex Linn. Strophulariaceae (i. i). ^160 sp. Eur., 
W. and Cent. As., N. Afr. ; 6 Brit. sp. (mullein). Large perennial 
herbs with stout tap-roots, which show^ wrinkles like those of Taraxa- 
cum and from the same cause. The infl. is primarily racemose, but 
the lateral flrs. are often replaced by small condensed dichasia (cf. 
Labiatae). For floral structure and diagram see order. The flrs. are 
chiefly visited for pollen by bees and drone- flies. Those of several 
sp. were formerly officinal (and still are in some countries) under the 
name * flores Verbasci 

Tejmeoa Linn. Verbenaceae (11). 80 sp. trop. and temp. V. affictnaiis 
L., the vervain, occurs in Brit. It was formerly in great repute as a 
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remedy in eye-diseases, its bright-eyed corolla, like that of Euphrasia, 
being supposed, under the old doctrine of signatures, to indicate its 
virtues in that direction. Several sp. are cultivated for their handsome 
and sweetly-scented flrs. 

Verbenaoeae. Dicotyledons (Sympet, Tubiflorae). About 67 gen. 
with 750 sp., almost all trop. and subtrop. Herbs, shiaibs or trees. 
A number are lianes (p. 178), e.g. sp. of Lantana, Clerodendron, 
Vitex ; xerophytes also, often armed with thorns, are frequent in the 
order. Leaves usually opp., rarely whorled or alt., entire or divided, 
exstip. The infl. may be racemose or cymose. In the former case 
it is most often a spike or head, often with an involucre of coloured 
bracts. The cymes are usually dichasia with a cincinniis tendency (cf. 
Caryophyllaceae) ; sometimes they also form heads. 

Fir. usually 5 , zygoniorphic, usually 5-merous. K (5) [or (4 — 8)], 
hypogynous; C (5), usually with narrow tube, rarely campanulate, 
often 2 -lipped ; A 4, did5mamous, rarely 5 or 2, or of equal length, 
alt. with corolla-lobes, with introrse anthers; G usually (2), rarely (4) 
or (5). Ovary superior, usually 4-lobed, originally 2- (or more) loc., 
but very early divided into 4 (or more) loc. by the formation of a * false ’ 
septum in each loc. (cf. Labiatae) ; placentae axile, with 2 ovules per 
cpl. (i.e. I in each loc. after septation); ovules ana- to ortho-tropous, 
basal, lateral or pendulous, but always with the micropyle directed 
downwards. Style terminal, rarely more or less sunk between the 
lobes of the ovary (contrast Labiatae) ; stigma usually lobed. Fruit 
generally a drupe, more rarely a capsule or a schizocarp. Seed usually 
exalbuminous. 

Several of the V. are useful as sources of timber, e.g. Tectona. 
See also Lippia, Priva, Clerodendron, &c., for other economic uses. 

Classification and chief genera (after Briquet): 

A. Infl. spicate or racemose. Ovule usually basal, erect, ana- 

tropous. 

I. STILBOIDEAE Stilbe. 

II. VERBENOIDEAE (no endosperm) : Verbena, Lantana, 

Lippia, Priva, Petraea, Citharexylum. 

B. Infl. of cymose type. Cymes often united into panicles, 

c<4rymbs &c. ; if axillary, often reduced to i flr. 

a. Ovule lateral (sometimes very high up) semi-anatropous. 

Ovary fully or imjierfectly 4 — lo-loc. 

HI. CHLOANl'HOIDEAE (fruit usually drupaceous, never 
capsular; endosperm); Chloanthes. 

IV. VIl'ICOlDEAE (as III, but no endosperm) : Callicarpa, 
Tectona, Vitex, Clerodendron. 

V. CAR YOPTERIDOWEAE (fruit capsule-like, 4-valved ; 

the valves fall taking the stones with them or loosen them 
from the placental axis) ; Caryopteris. 

b. Ovule apical, pendulous, orthotropous. 
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VL S YMPHOREMOIDEAE (ovary 2-loc. to centre ; fruit 
dry, I- seeded) : Symphorema. 

VII. AVICENNIOIDEAE (ovary imperfectly 4-Ioc. ; fruit 
capsular, 2-valved, i -seeded ; mangroves): Avicennia 
(only genus). 

[Placed in Lamiales by Benth.- Hooker, in Nuculiferae by 
Warming.] 

Verbesina Linn. Compositae (v). 70 sp. Am. 

Vemonia Schreb. Compositae (i). 450 sp. Am., Afr., As. The style 
should be carefully examined, as it is one of the typical styles of the 
order (see classification of C.). 

Veronica (Tourn.) Linn. (excl. Paederota L.). Scrophulariaceae (ill. 
10). 200 sp. extra-trop., many alpine. About 75 in Eiir., 17 in 

Brit, (speedweli). The Brit. sp. are herbaceous (often woody below) ; 
the firs, are in terminal or lateral racemes. The posterior sepal of 
the 5 typical of this order is absent, and the two posterior petals are 
united into one large one, so that the perianth is 4-merous (see order 
for floral diagram). The 1 sta. and style project horizontally from the 
rotate corolla. A small percentage of firs, exhibit a different number 
of parts {e.g. 5 petals); see Bateson in Linn. Soc. Jottrn. xxviii, 
1891, p. 386. The fertilisation of the fir. in V. Chamaedrys L., the 
commonest Brit, sp., ib performed chiefly by drone-flies. The style 
projects over the lower petal, while the two sta. project laterally. 
Honey is secreted at the base of the ovary and concealed by the hairs at 
the mouth of the short corolla-tube. Insects in alighting on the lower 
petal touch the style and then grasp the bases of the sta., thus causing 
the anthers to move inwards and dust the visitors’ lower surface 
with pollen. Other sp. show similar mechanisms, but with more 
and more tendency to, and arrangements for, self-fertilisation, as 
the flr. is less conspicuous (Muller, Pert, of Firs.). The peduncles 
stand close up against the main stem of the raceme whilst the firs, 
are in bud, diverge as the firs, open, and again close up as they 
wither (p. roi). The fruit is a capsule with a few flattened seeds 
suited to wind-distribution. In V, arvensis L. and other sp. that 
live in damp places, the capsule merely cracks as it dries and only 
opens so far as to allow the seeds to escape when thoroughly wetted ; 
the seeds then become slimy (cf. Linum) and can only be distributed 
to a distance by water (see Macleod in Bot. Jaarb. i. p. 91). 

Many exotic sp. of V. are shrubby, with handsome spikes 
of firs, and are often cultivated. In N. Z. the genus is one of the 
characteristic alpine plants; 64 sp. occur, of which 59 are endemic 
(p. 159). Some of these are small trees; most are shrubby (often 
dwarf). Many of these sp., e.g. V. cufressoidos Hook, f., are xero- 
phytes with reduced leaves closely appressed to the stem, so that the 
twigs closely resemble those of Cupressus and other Coniferae ; in fact 
they have been described as Coniferae in systematic works. 
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Vesicaria Toum. ex Adans. Cruciferae <iv. 17). 32 sp. Eur., Am. 

Vibumimi Linn. Caprifoliaceae (ii). 100 sp. temp, and subtrop., 

chiefly As., and N. Am. The winter buds of some sp. are naked, 
ue. have no scale-leaves. The outer flrs. of the cymose corymb are 
neuter in some sp., V, Opulus L., the guelder-rose, having a large 
corolla, but at the cost of the essential organs. In the cultivated 
guelder-rose ail the flrs. are neuter. 

Vida Tourn. ex Linn. Leguminosae (ill. 9). 120 sp. N. temp., and 

S. Am.; 10 in Brit, (vetch, tare). Most are climbers with leaf- 
tendrils. The floral mechanism is typical of many L. The pollen 
is early shed by the anthers into the apex of the keel ; upon the style, 
below the stigma, is a brush of hairs which carries out the pollen 
when the keel is depressed (see order). V. sativa L. and many other 
vetches are valuable fodder plants ; V. Faba L. is the broad bean, with 
its many varieties. 

Victoria Lindl. Nymphaeaceae (in). 2 sp. trop. Am. V, regia Lindl. 
is the giant water-lily of the Amazon. The plant has the habit of a 
Nymphaea, but is of enormous size. The floating leaves may be 2 m. 
or more across ; the edge is turned up to a height of several cm., and 
on the lower side the ribs project very far and are armed with formidable 
spines, perhaps of use as a protection against animals. The flr. resembles 
that of Nymphaea but is fully epigynous. The fruit also is similar and 
the seeds contain both endo- and peri-sperm. They are roasted and 
eaten in Brazil, under the name of Mais del aqua (water-maize). 
The plant is now cultivated in several gardens, eg, Kew ; it was 
discovered in i8or, but was not brought into general notice till 1837. 

Vigna Savi. Leguminosae (iii. 10). 40 sp. trop. V, sinensis Endl. is 
the cherry-bean or cow'-pea (trop. As.), whose pods are eaten like 
French beans. 

Vilfa Beauv. = Sporobolus R. Br. 

ViUarsia Vent. Gentianaceae (ii). i sp. Cape Col. and 9 Austr. The 
water plant often known under this name is a Limnanthemum. 

Vinca Linn, (inch Locknera Rchb.). Apocynaceae (i. 3). 5 sp. Eur. 
and Orient (Vinca proper; sta. and stylar head hairy) and 3 sp. 
E. Ind., Madag., Am. (Ix>chnera ; sta. and stylar head not hairy). Of 
the latter V. rosea L. h a favourite in conservatories. Finca minor L. 
and V, major L., the periwinkles, occur in England, but are not true 
natives. The anthers stand above the stigraatic disc, but the stigma 
itself is on the under surface of the disc, so that self-fertilisation is not 
caused as the insect^s tongue enters the flr. 

Vincetoxicimi Rupp.— Cynanchum Linn. 

Viola Toum. ex Linn. Violaceae. 200 sp. cosmop., chiefly N. temp. 
Several are common in Brit. K odorata L, and V, canina L. are 
the sweet and dog violets, V, tricolor L. the pansy or heart’s-ease, and 
others are also well known. Many sp. and varieties are in cultiva- 
tion. They are herbaceous plants with large stipules, on which glands 
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sometimes occur. The firs, stand usually one in each axil ; sometimes 
(e.g, V. tricolor) a vegetative shoot arises above the flr. in the same 
axil. The chief interest centres in the firs. The introrse anthers 
form a close ring round the ovary, below the style, which ends in a 
variously shaped head on whose anterior surface is the stigma, often 
a hollow pocket. The lower petal forms a landing-place and is often 
prolonged backwards into a spur, in which collects honey, secreted by 
processes projecting into it from the lower sta. These firs, are as a rule 
incapable of self-fertilisation. In V. tricolor the pollen is shed on to 
the anterior petal, and the lower edge of the stigma is guarded by a 
flap which the insect, when withdrawing, closes ; and thus the flower’s 
own pollen is prevented from reaching the stigma. The small-flowered 
subspecies K arvensis Murr. has not this flap and fertilises itself. In 
K ocioraia the -stigma is merely the bent-over end of the style, and is 
first touched as the insect enters. The size, colour, &c., of the flower 
of this sp. and of V, canina render them adapted to bees. 

In many sp., V. cafiina^ V. odorata, V. sylvestris 1. 2cm. 
are but rarely visited, and very little seed is set. They usually flower early 
in the season; later on appears a second form of flr. on the same plant. 
These are the cleistogamic firs., which never open, but set seed by 
self-fertilisation (see p. 92). In V, canina this flr. looks like a bud; 
the sepals remain shut, there are 5 very minute petals, 2 anterior sta. 
with anthers containing a little pollen (only just enough for fertilisa- 
tion — there is no waste as in open firs.), and 3 other abortive sta. ; the 
pistil is much as usual. The anthers are closely appressed to the 
stigma; the pollen-grains germinate within them, and the tubes burrow 
through the anther- walls into the stigma. V, odorata has very similar 
firs,, but with all 5 sta. fertile. The production of these firs, ensures 
the setting of a fair amount of seed. Their appearance is partly 
dependent on shade (they are always well shaded by the leaves &:c.), 
for a reduction of the intensity of the light causes the plant to produce 
cleistogamic firs, only (see Vochting in Frings, Jahrb. 1893), It is 
however likely that other factors (cold, degree of moisture, soil &c.) 
also affect the result; and the prduction of these firs, is apparently 
hereditary though very variable. 

The fniit is a 3-valved capsule ; the seeds are very hard and slip- 
pery. One placenta with its seeds remains attached to each valve ; 
as this dues it bends upwards into a U -shape, squeezing the seeds 
against one another and shooting them out (see p. 112, and cf. Clay- 
tonia, Buxus). 

TlolftjCeae. Dicotyledons (Atchichl. Parietales). 15 gen. with 300 sp, 
cosmop. Annual or perennial herbs, or shrubs. I^eaves alt., stipu- 
late, usually undivided, Plrs. i or 2 in each axil, in usually racemose 
infls., bracteolate, 5 , usually zygomorphic. K 5, persistent ; C 5, hypo- 
gynous, usually zygomorphic, the anterior petal often spurred to hold 
the honey, with descending aestivation; A 5, alt. with petals, hypo- 
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gynous, forming a ring round the ovary ; filament very short, anther 
introrse, connective usually with membranous prolongation. G (3), 
i-loc. with I — 00 anatropous ovules on each of the parietal placentae. 
Style simple. Fruit a 3-valved lociilicidal capsule. Endosperm. 
Chief genera ; Alsodeia, Viola. Placed in Parielales by Ben th. - Hooker, 
in Cistiflorae by Wanning. 

Vlolarleae (Benth. -Hooker) includes Violaceae and the Sauvagesieae 
of Ochnaceae. 

Viscaila Riv. ex Rupp. = Lychnis Tourn. V. viscosa Aschers.=:Z. Vis- 
caria. 

Viscnm Tourn. ex Linn. Loranthaceae (2). About 20 sp. universal in 
the Old World. V, album L. in Brit, (mistletoe). It is a semipara- 
sitic shrubby evergreen, growing on apple, hawthom, oak, &c., and 
drawing nourishment from its host by suckers. It is repeatedly 
branched in a dichasial manner, the central stalk usually ending in 
an infl. Each branch bears two green leathery leaves, and represents 
a year’s growth. The unisexual dioecious firs, are in groups of three. 
There is no caly cuius. The sta. is completely fused to the perianth - 
leaf. Pollen-sacs very numerous. Ovary as usual in the order. The 
firs, secrete honey and are visited by Hies. Fruit a pseudo- berry* 
The layer of viscin prevents the bird that eats the berry from swal- 
lowing the seed, which it scrapes off its bill onto a branch, where it 
adheres and germinates. [See Nat. PJl. or Treas. 0/ Bot."] 

Vitaceae (Ampelidaceae). Dicotyledons (Archichl. Rhamnales). ji 
gen. with 450 sp. mostly trop. and subtrop. Climbing or rarely erect 
shrubs, with alt. stip. leaves. Infl. cymose, usually complex ; broc- 
teoles present. Fir. regular, § or not. K (4 — 5), small and cup-like, 
very slightly lobed; C 4 — 5, valvate, often united at the tips and 
falling off as a hood upon the opening of the bud ; A 4 — 5, opp, to 
the petals, at the base of a hypogynous disc, with introrse anthers. G 
usually (2), rarely 3 — 6, multi-loc. wdth usually 2 collateral anatropous 
ovules, which are erect with ventral raphe. Beny. Endosperm; 
embryo straight. Vitis is economically important. Chief genera: 
Vitis, Leea. Placed in Celastrales by Benth. -Hooker, in f'rangu- 
linae by Warming. 

Vitellaria Gaertn. f. Sapotaceae (i). 15 sp. trop. Am. V. mammosa 

Radlkf. is the marmalade tree, cultivated in the tropics for its fruit. 

Vitex Tourn. ex Linn. Verlx*naceae (iv). 60 sp. trop. and temp. 

Vitis (Tourn.) Linn, (inch Ampelopsts Michx., Cissus IJnn,, Quina- 
ria Rafin.), Vitaceae. 350 sp. trop. and warm temp. The vines 
are climbing plants, with tendrils which represent modified infls.; 
the stem is usually regarded as a sympodium (p. 35), each axis in 
turn ending in a tendril, but there has Ixien much argument upon 
the subject (see Nat. The tendril may attach itself by the 

ordinary coiling method, or may be negatively heliotropic and 
thus force its way into the crevices of the support; in these 
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crevices the tips of the tendrils form large balls of tissue, the outer 
parts of which become mucilaginous and cement the tendril to its 
support. K. vinifera L. (Orient, N.W. India) is the cultivated grape; 
' when dried the fruits form raisins. V. aesiivahs Michx. (summer- 
grape) and K Labmsca L. (fox-grape) are N. Am. sp. which have 
been largely introduced into Eur., as they resist the attacks of the 
Phylloxera better than the Eur. sp. V, {A.) hederacea Ehrh. (N. Am.) 
and V. inconstans Miq. {A. Veitchii hort. ; Japan) are the Virginian 
creepers so often cultivated. 

Vlttaxia Sm. Polypodiaceae. lo sp. trop. and subtrop. 

Voandzela Thou. Leguminosae (iii. lo). V. subterratua Thou, is the 
only sp. (trop. Afr.); it buries its young fruits like Arachis. The 
seed is edible and the plant is largely cultivated. 

Vocllisla J uss. (Voc/iysia Poir.). Vochysiaceae. 54 sp. trop. Am. 

VocliyBlaceae. Dicotyledons (Archichl. Geraniales). 5 gen. with 100 
sp., trop. S. Am. Trees and shrubs. See Nat. Pfl. for details. 
Placed in Polygalinae by Benth.- Hooker. 

Youacapooa Aubl. = Andira Lam. 

Voyrla Aubl. (inch Leiphaivios Cham, et Schlecht., Voyriella Miq.). 
Gentianaceae (i). 23 sp. trop. Am. and Afr. 

Vrieeia LindI. = TiIIandsia Linn. 

Wachendorlla Buim. Haeinodoraceae. 7 sp. Cape Colony. Transverse 
zygomorphism is found in the fir. but is not obvious on account of the 
tw'isting of the stalk, 

Wahlenbergla Schrad. (inch Hedraeanthus Griseb.). Campanulaceae 
(l. i). 80 sp. chiefly S. temp., where the genus to some extent 

replaces Campanula, i 2 sp. are found in Eur. and As. Minor, one of 
which, W. hederacea Rchb. {Campanula hederacea L.), the ivy- 
leaved bell-flower, occurs in Brit. Fir. like that of Campanula. 
Capsule loculicidal (the chief difference between these two genera). 

Waldsteinla Wilid. Rosaceae (iii. 6 c). 4 sp. N. temp. 

WaUlChia Roxb. Palmae (iv. 6). 3 sp. Himal. to Malaya. 

Wajihlugtonia H. Wendl, Palmae (i. 2). 2 sp. S. Calif., Arizona. 

Included in Pritchardia in Nat. Pfi. 

Waahinytonia Winsl. = Sequoia Endl. 

Watsonla Mill. Iridaceae (ill), ii sp. Afr., Madag. 

Wedelia Jacq. Compositae (v). 6o sp. trop. and warm temp. 

Weigella Pers. = Dierviila Tourn. 

Weinwiaimia Linn. Cunoniaceae. 70 sp. S. Am., Madag., N. Z., 
Austr., Polynes. 

WeUiagtonia Lindl. = Sequoia Endl. 

W^Witaolila Hook. f. Gnetaceae. i sp., W. mirabilis Hook, f., a 
remarkable plant discovered by Welwitsch in Damaraland (W. trop. 
Afr.) and described by Hooker in Trans. Linn. Sac. 1863 (q.v.). 
Specimens may be seen in most of our museums. The plant grows 
for a century or more and has a peculiar habit. The stem is stout, 

26 
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with a two-lobed fonn and almost circular in section. It narrows 
downwards into a stout tap-root. At the edges of the two lobes are 
two grooves, from each of which springs a leaf. These leaves are the 
first pair after the cotyledons and are the only leaves the plant ever 
has ; they go on growing at the base throughout its life, wearing away 
at the tips and often becoming torn down to the base. The stem 
continues to grow’^ in thickness, and exhibits concentric grooves upon 
the top surface. In the outer (younger) of these grooves the flrs. 
appear, in panicles of small spikes ; they are covered by bracts which 
b^ome bright red after fertilisation. The firs, are unisexual. In the 
, there is a perianth of -2 + 2 leaves, the outer whorl transverse to 
the bract; sta. 6, united below, with 3-loc. anthers; gynoeceum rudi- 
mentary, but with the integument of the ovule looking like a style 
and stigma. In the ? , the perianth -leaves are fused into a tube, and 
are equivalent to the two outer leaves of the ^ ; there is no trace of 
sta. Ovule i, erect, with the integument drawn out beyond it. Seed 
with endosperm and perisperm, enclosed in the perianth which becomes 
winged. [See Gymnosj)ermae. ] 

Werneria H. B. et K. Compositae (vin). 30 sp. Andes, Himal., 
Abyssinia. 

Westxlngia Sm. Labiatae (ii). 12 sp. Austr. 

Wmpplea Torr. Saxifragaceae (ill). 2 sp. West U. S. 

Whitlavia Harv. = Phacelia Juss. 

Widdiingtonia Endl. = Callitris Vent. 

Wigandla H. B. et K. Hydrophyllaceae. 6 sp. Mts. of trop. Am. 

Willughbeia Roxb. Apocynaceae (i. i). 10 sp. Malaya, Ceylon, Assam. 

Winterana Linn. = Canella P. Br. 

Winteranaceae^ Canellaceae. 

Wistaria Nutt. (Bradburya Rafin. in part, Kraunhia Rafin.). Legu- 
minosae (ill. 6). 5 sp. China, Japan, N. Am. W. chinensis DC. 

(China) is a climbing shrub often grown on houses in Brit, for its 
beautiful and sweet-scented flrs. The floral mechanism is like that 
of Trifolium. The pods explode violently. 

Witsenia Thunb. Iridaceae (n). i sp. Cape Colony, Several sp., 
cultivated as W., belong to Aristea and other genera. 

Wolffia Horkel. Lemnaceae. 6 sp. trop. and temp. W. arrhiza 
Wimm. in Brit, (the smallest of flowering plants). 

Woodfordia Salisb. Lythraceae. 2 sp., one Abyss., and i (W* Jl&ri- 
bunda Salisb.) Madag., Ind., China, Timor. 

WoodaiaBr. Polypodiaceae. 15 sp. alpine and arctic. IV,i/vmstsBi. 
and W. hyperborea Br. are rare alpine ferns in Brit. 

Woodwardia Sm. Polypodiaceae. 6 sp. N. Hemisph. 

Wormla Rottb. Dilleniaceae. 20 sp. trop. As., Afr. Included in 
Dillenia in AW. Pfl, 

Wrightia R. Br. Apocynaceae (11. 5). 10 $p. trop., Afr., As., Austr. 

Walfenia Jacq. Scrophulariaceae (ill. 10). 3 sp. Eur., As. 
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Wyethia Nutt» Compositae (v). \i sp. western N. Am. 

Xanthium (Tourn.) Linn. Compositae (v). 4Sp. temp, and trop. They 
have been so widely distributed by man (unintentionally) that it is hard 
to discover their native place. The firs, are in unisexual heads, which 
are single or in axillary cymes, the at the ends of the branches. The 
? head has 2 firs. , enclosed in a prickly gamophyllous involucre, only 
the styles projecting from it through openings in the two horns of 
the involucre. The fruits are enclosed in the hard woody involucre, 
which is covered with hooks and is admirably suited to animal-distri- 
bution. One sp. has gradually spread in this w'ay from the East of 
Europe. “In 1828 it was brought into Wallachia by the Cossack 
horses, whose manes and tails were covered with the burrs. It tra- 
velled in Hungarian wool, and in cattle from the same region, to 
Regensburg, and on to Hamburg, appearing here and there on the 
way.” Strenuous laws for its extirpation have been enforced in South 
Africa, w here at one time it had become so common as seriously to 
impair the value of the wool. 

Xanthochymus Roxb. = Garcinia Linn. 

Xanthophyllum Roxb. Polygalaceae. 40 sp. Indo-mal. Ovary i-Ioc. 
with parietal placentae. Nut one-seeded. 

Xanthorrhiza Marshall — Zanthorhiza L’Herit. 

Xanthorrhoea Sm. Liliaceae (ni). 1 1 sp. Austr. The best known is 

X. hastilis R. Br., the grass-tree or black -boy, a characteristic plant 
of the Austr. vegetation (p. 203). It has the habit of an Aloe or 
Dasylirion, with a long bulrush-like spike of flr^. (really cymose as 
may be seen from the many bracts on the individual flr.-stalks). 
Perianth sepaloid (X. is placed in juncaceae by Benth.- Hooker). 
From the bases of the old leaves trickles a resin, used in making 
varnish, sealing-w'ax, &c. 

XauthOBla Rudge. Umbelliferae (i). 17 sp. Austr. The umbels in 

some sp. are reduced to single firs. 

Xanthosoma Schott. Araceae (vi). 20 sp. trop. Am. Large herbs 

(fig. in Kerner’s Nat, Hist.). X. appendiculatum Schott has a second 
blade at the back of the leaf, united with the chief one along the mid- 
rib, and much smaller than it. A pocket is thus formed whose use is 
unknown. The phenomenon is due to a tangential division of the 
embryonic leaf. Firs, moncecious, naked ; sta. in synandria. 

Xaiitlioxylum J. F. Gmel.=Zanthoxylum Linn. 

XeraatliemimL Tourn. ex Linn. Compositae (xi). 6 sp. Medit, Orient. 

Xlpjbiion Tourn. ex Mill. = Iris Tourn. 

Xylonsaluin Sm, Proteaceae (ii). 4 sp. Austr. The fruits are known as 
wooden pears, being of the size of a large pear, and looking at first 
glance as if they were edible. Inside is found a thick wall of woody 
tissue enveloping the winged seeds. It splits open along the posterior 
side. This sort of fruit is found in several Proteaceae and is looked on 
as an arrangement for protection of the seeds from the drought (p. 183). 

26 — 2 
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XylopbyUa Linn. = Phyllanthus Linn, (the sp. with phylloclades). 

Zylopia Linn. Anonaceae (6). 6o sp. trop. 

Xyloplenram Spach = Oenothera Linn. 

Xyloema Forst. f. = Myroxylon Forst. 

X3nldacaae. Monocotyledons (Farinosae). 2 gen. (Xyris, Abolboda) 
with 50 sp. trop. and subtrop., mostly Am. Mostly marsh plants^ 
herbaceous, tufted, with radical sheathing leaves and spikes or heads 
of 5 firs. Perianth heterochlamydeous. K 3, the lateral sepals small, 
the anterior large, enclosing the corolla; C (3). Sta. 3, epipetalous, 
the outer whorl absent or represented by staminodes. Ovary idoc. 
or imperfectly 3-loc., with parietal or free basal placentation and 00 
orthotropous ovules. Ipmbryo small, in mealy endosperm. Placed in 
Coronarieae by Benth. -Hooker, in Enantioblastae by Warming. [See 
review in Bot. Gaz. 1893, p. 313.3 

Xyrldeae (Benth. - Hooker) = Xyridaceae. 

XyriB Gronov. ex Linn. Xyridaceae. 40 sp. trop. and subtrop. 

Tuoca Dill, ex Linn. Liliaceae (vi). 20 sp. Southern U.S., Mexico, 
&c. Many are hardy in this country (Adam’s needle). The stem is 
short, growing in thickness, and branching occasionally (cf. Dra- 
caena) ; at the end is a rosette of leaves, the old ones dying off below. 
The leaves are fleshy and pointed. The firs, are large and white and 
form a big panicle. Their chief interest is the very remarkable mode 
of pollination (for details and figures see Riley in ^rd Ann. Rep. 
Missouri Bot. Gdn. 1892). This is one of the few cases of mutual 
dependence and adaptation of a single flr. and a single insect — Pro- 
nuba, a moth. The white flr. emits its perfume especially at night, 
and is then visited by the moths. The female has a long ovipositor 
with which she can penetrate the tissue of the ovary of the flr., and 
possesses peculiar maxillary tentacles confined to the genus, which are 
prehensile and spinous. “ Her activity begins soon after dark, but 
consists, at first, in a.ssiduously collecting a load of pollen. She may 
be seen running up to the top of one of the stamens.,.. The maxillary 
palpi are used in this act very much as the ordinary mandibles are 
used in other insects, removing or scraping the pollen from the 
anthers towards the tentacles. After thus gathering the pollen she 
raises her head and commences to shape it into a little mass or 
pellet....” She repeats the operation on several flrs., until she has a 
pellet about thrice as large as her head. The moth then flies to 
afwther flr. and proceeds to deposit a few eggs in the ovary, piercing 
its wall with her ovipositor. Having done this she climbs to the top 
and presses the ball of pollen that she has gathered into the stigma. 
The result is that the ovules are fertilised, but they are so numerous 
that there are plenty for the larvae to feed upon and also to reproduce 
the plant. 

The leaves of Y. filamentosa L. and other sp. furnish an excellent 
fibre (cf. Agave). 
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ZaMTimclaidra Rchb. Saxifragaceae (i). i sp. Europe. 

Zalacca Humph. Palmae (ill. 5). 10 sp. Indo-mal. 

Zalusaoia Pers. Compositae (v). 8 sp. Cent. Am. 

Zaluzlanskya F. W. Schmidt. Scrophulariaceae (ii. 7). 16 sp. S. AiBr, 

Zanila Linn. Cycadaceae. 30 sp. trop. Am. 

Zamlocolcas Schott. Araceae (i). 1 sp. trop. Afr., Bourbon. Leaves 

pinnate. 

ZannichelHa Mich. ex. Linn. Potamogetonaceae. i sp. Z. palustris L., 
cosmop. It grows in fresh or brackish water, and has the habit of 
a small-leafed Potamogeton. Firs, monoecious ; the ? is terminal, 
and from the axil of its lower bract eole springs the <? . From the 
axil of the upper a new branch may arise, bearing ? and firs, 
again. The c? fir. consists of i or 2 sta., the ? of usually 4 cpIs., 
surrounded by a small cup-like perianth. Pollination occurs under 
water as in Zostera, but the pollen is spherical. 

Zanonia Linn. C ucurbitaceae (i). 2 sp., Z. indica L. (E. Ind. to New 
Guinea) and Z. macrocarpa Blume (Sunda Is.). The latter has 
enormous flat winged seeds which float very well in the air, and are 
remarkably like the seeds of many Bignoniaceae. 

Zantedeschia Spreng. == Richardia Kunth. 

ZaZLthorhiza LTIerit. Ranunculaceae (2). i sp. Atlantic N. Am. 
Firs. 5-merous throughout, and polygamous. 

Zanthoxylum Linn, (inch Fagara Linn.). Rutaceae (5). 140 sp. trop. 

and N. Am., As. Several are cultivated in shrubberies. Z* piperitum 
DC., the Japan pepper, yields fruits used as a condiment. The bark 
of Z. fraxineum Willd. (prickly ash or toothache-tree) is used in Am. 
as a remedy for toothache. The prickly stems of Z. Clava-Herculis 
L. are used as walking sticks. 

Zauschnezla Presl. Onagraceae (ii). 1 sp. Calif., Mexico. 

Zea Linn. Gramineae (1). i sp., Zea Mays L., the maize or Indian 
corn, apparently originally a Mexican sp., but now cultivated in most 
trop. and subtrop. regions. It is a tall annual grass, with terminal 
j infl. and % infls. in the axils of the foliage-leaves. The S spikelets 
are borne in pairs, and are 2-flowered. The ? infl. forms a ‘ cob* with 
long filamentous stigmas hanging out at the end (the flrs. are polli- 
nated by winil). The cob is enveloped when young by large spathe- 
leaves, and consists of combined spikes ; each two row^s of firs, visible 
on its surface correspond to one spike of flrs. The cultivated forms 
are 8-, 10-, 12-, or 24-rowed. This should be compared with 
Euchlaena, in w^hich the .spikes are distinct and form a tuft. Each 
spike consists of one- flowered spikelets. The fruit is the familiar 
maize-seed, in which the structure of a grass-fruit can easily be made 
out ; the embryo occupies the white portion near the pointed end. 

Next to rice, maize is the most important cereal ; it is termed corn 
in the U.S., like wheat in England, oats in Scotland. The grain is 
made into flour (Indian meal) or cooked without grinding ; green com 



396 


ZEA. 


(unripe cobs) forms a favourite vegetable ; the leaves are useful as 
fodder, the dry cobs as bring ; the spathes are used in paper-making, 
and so on. [See Harshberger’s monograph {botanical and economic) 
in Contrib. from the Bot, Laboratory of the Untv* of Pennsylvania 
1. 1893.] 

ZeUcova Spach. Ulmaceae (ii). 4 sp., i each in Crete, Caucasus, 

China, Japan. The timber of the last two is valuable for turning &c. 
[Urticaceae, Benth.-Hooker ; see Ulmaceae.] 

Zeptiyrantbes Herb. Amarylhdaceae (i). 30 sp. trop. Am. 

Zeiudiie Lindl. Orchidaceae (4)* 20 sp. trop. Afr. to E. Ind. 

Zingiber Adans. Zingiberaceae. 20 sp. E. Ind., Malay Arch., China, 
Japan, Polynes., Mascarenes. The labellum is large ; opp. to it are 
the style and the petaloid fertile sta. The stigma has many rays. 
Z. officinale Rose, is the ginger ; it is always reproduced by vegetative 
methods, and is now quite sterile (cf. Musa). It is largely culti- 
vated ; the rhizomes are dug up and killed by immeision in boiling 
water. According to whether the rind is or is not scraped off, the 
product is known as ‘coated ’ or ‘scraped’ ginger. 

Zingiberaceae. Monocotyledons (Scitamineae). 24 gen. with 275 sp. 
trop., chiefly Indo-mal. Perennial herbs usually with sympodial 
fleshy rhizomes and often with tuberous roots. The aerial stem, if 
any, is short ; sometimes an apparent stem is formed as in Musa by 
the rolled-up leaf-sheaths. Leaves 2-ranked, w'ith short stalks and 
sheathing bases. At the top of the sheath is 
a characteristic ligule (cf. Grammeae). Firs, 
in racemes, heads, or cymes. Their mor- 
phology has been much discussed (see Eichler’s 
Bluthendiag. or Nat. Pfl.)* The bracteole is 
often sheathing (as in fig.). K (3)» the odd 
one anterior, C 3, usually different in colour 
and texture from the outer perianth-leaves. 

Of the possible 6 members of the androeceiun 
(two whorls), the posterior one of the inner 
whorl is present as a fertile stamen, and the 
other two of this whorl are united to form the Floral diagram of Re- 
petaloid labellum (not equivalent to that of modified from 

Orchids) ; the anterior ^ of the outer whorl 

is always absent ; the other two may be al>sent corolla, labellum(i.AB), &c. 
(as in ^nealmia) or may be present as large 

leafy staminodes right and left of ^e fertile sta. (compare carefully with 
Cannaceae and Marantaceae). G (3)» 3-loc., with 00 anatropous or 
semi-anatropous ovules. Fruit usually a loculicidal capsule. Seeds 
with perisperm. The order contains several economic plants; see 
Curcuma, Costus, Alpinia, Zingiber, Amomum, Elettaria. 

Chief genera : Curcuma, Hedychium, Costus, Alpinia, Renealmia, 
Zingiber, Amomum, Elettaria, Globba, Mantisia, Placed in Sci- 
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tamineae by Warming; Benth.- Hooker unite all the orders— Z., 
Musaceae, Cannaceae, and Marantaceae — ^into one order under the 
name of Scitamineae. 

Zlmila Linn. Compositae (v). ii sp. N. Am., favourite border plants. 
Leaves opp. or whorled. Fruit winged. 

Z iza nia Gronov. ex Linn. Gramineae (vi). 2 sp. Am., N.E. As., 
Z. oquaHca L. {Hydropyrum esculentum Link), Canada rice, is used 
as a cereal by the N. Am. Indians. 

2aziphora Linn. Labiatae (vi. 8). sp. Medit., Asia. 

Zlzyplnui Toum. ex Linn. Rhamnaceae. 40 sp. lndo>mal., trop. Am., 
Afr., Austr., Medit. The stipules are often represented by thorns, 
one of which is sometimes recurved whilst the other is straight (cf. 
Paliurus) ; occasionally only one is developed. Z, chloroxylon Oliv. 
(cogwood ; Jamaica) yields a hard tough wood, used for cogs in 
machinery. The fruits of many sp. are edible ; those of Z. Lotus 
Lam. (Medit.) are said to be the Lotus fruits of antiquity ; those of 
Z. vulgaris Lam. (Orient &c.) are known as French jujubes ; those of 
Z. Joazeiro Mart, are used in Brazil as fodder for cattle during the 
dry season. Z. Spina^Christi Willd. is said to have furnished the 
crown of thorns (cf. Paliurus). 

ZOBtera Linn. Potamogetonaceae. 5 sp. temp., subarct., subtrop., 
growing in salt water on gently sloping shores (p. 188). Z. marina L. 
and Z. nana Roth in Brit, (eel-grass or grass- wrack). The lower part 
of the stem creeps, rooting as it advances along the ground, and has 
ordinary monopodial branching ; the branches grow upwards into the 
water and exhibit sympodial branching, complicated by union of the 
axillary shoot to the main shoot for some distance above its point of 
origin. This is most easily seen in the infl. region ; the branching is 
that of a rhipidium (p. 53), but the shoot ii, which springs from the 
axil of a leaf on shoot i, is adnate to i up to the point at which the 
first leaf is borne on li ; this leaf occupies the angle between the two 
shoots where they separate. Shoot i (and ii, 11 1, &c. successively) is 
pushed aside and bears an infl. (See Eichler’s Bluikendiag, or Nat. 
Pfl. for details and figs.) The leaves are long, linear, and sheathing 
at the base. 

The infl. is a flattened spadix, enclosed at flowering time in a 
spathe (the sheath of the uppermost leaf). This is open down one 
side, and on the corresponding side of the spadix the firs, are borne, 
the essential organs forming two vertical rows, each composed of a 
cpl. and a sta. alternately. On the outer side of the spadix next the 
cpl. is often a small leaf (the retinaculum of 
systematic works). The midrib of the cpl. 
faces outwards. Each cpl. contains one ovule ^ 

and has two fiat stigmas. The sta. consists of 
two half anthers, joined by a small connective. It is difficult to 
decide what is the actual * flower * in this plant ; the usual view is that 
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each sta. with the cpl. on the same level with it forms a fir., the 
retinaculum representing the bract. 

Fertilisation occurs in a peculiar way, Z. being one of the water 
plants most completely modified from the ancestral land-plant type 
(see p. 169). The fir. is submerged like the rest of the plant The 
pollen grains are long threads, of the same specific gravity as salt 
water, so that when they are discharged they float freely ^t any 
depth. The stigmas are very large, and thus have a good chance of 
catching some of the grains. The whole mechanism is very similar in 
principle to that of a wind-fertilised plant. The fruit is an achene. 
Delpino looks upon Z. as an Aroid, adapted to a submerged exist- 
ence. In winter it hibernates without any special modification. The 
plant is largely used for packing glass, stuffing cushions, «Scc. , especially 
in Venice. [For ftirther details see order, also p. 168 and Schenk’s 
Wassergewachse, ] 

ZygadenuB Michx. Liliaceae (i). 10 sp. N. x\m., Siberia. 

Zygopetalum Hook. (incl. Pescatorea Rchb. f.). Orchidaceae (20). 
20 sp, trop. Am., epiphytic. The base of the column forms a chin. 

Zygophyllaceae. Dicotyledons (Archichl. Geraniales). 22 gen. with 
140 sp. xero- or halo-phytes, trop. and subtrop. Most are woody 
perennials ; leaves opp., stip., usually hairy, fleshy or leathery. Firs, 
in cymes, regular, K5;C5;A5-f5; obdiplostemonous and with 
ligular appendages ; G (5). Ovary 5-loc. with i or more pendulous 
ovules in each loc. Fruit usually a capsule. Seeds with or without 
endosperm. Guaiacum, Peganum, &c. furnish useful products. 
Chief genera: Zygophyllum, Guaiacum, Porlieria, Larrea, Peganum, 
Tribulus. Placed in Gei-aniales by Benth. -Hooker, in Terebinthinae 
by Warming. Closely related to Rutaceae. 

Zygophyllum Linn. Zygophyllaceae. 60 sp. Old World, deserts and 
steppes. Leaves and twigs fleshy. 
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CORRECTIONS AND ADDITIONS. 


AcanthOStadtiyB : after A. strohilacea add Link, Klotzsch et Otto. 

Acer : in the fitu-al formula, for G read G. 

Altemantliera : insert (excl. Mogiphaius Mart.). 

Am&erstia : insert The young shoots are pendulous, their leaves reddish 
(pp. 167—8). 

Amygdalaceae (Warming) = Rosaceae (sub-order V). 

Antezmaria : for cat's ear read cat’s foot, 

Antndo : after Gramineae, for (xi) read (x). 

Aspidlam: add A.falcatuvi Sw. exhibits apospory (cf. Filicineae). 

AsteriscuB Moench = Odontospermum Neck. 

Avellinia: after Gramineae, for (xi) read (x). 

Azadirachta A. Juss. = Melia Linn. 

Bacopa Aubl. = Herpestis Gaertn. 

Bapliia Afzel. Leguminosae (iii. i.). 12 sp. trop. Afr. and Madagascar. 
B. niiida Afzel. supplies Camwood, 

Barrlngtonia : f«j^r/[Seep. 189.] 

Batatas : for Ipomaea read Ipomoea. 

Beclonaimia : after Gramineae, for (x) read (xi). 

Betnlaceae : in fig. A, the number 1 refers to the leaf between 2 and 3, 
and should be joined to it by a dotted line. 

Blighea : for Blighea read Blighia. 

Boretta : for Dabeocia read Daboecia, 

Bouteloua: after Gramineae, for (x) read (xi). 

Calaxniis: after Palmae, for (in) read (iii. 5). 

Galonyction : for Ipomaea read Ipomoea. 

Oamassea: insert The bulbs (quamash) form a staple food of the 
Indians of N.W. Am. 

Ganna : after homodromous (line 7), insert (i.e. with all organs in similar 
positions in each fir. ; in some cases, e,g, Marantaceae, the one fir, of 
a pair is like a reflection of the other, an organ which is to the right 
in one being to the left in the other). 
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Cascarilla: after Rubiaceae, for (i. 5) read (h 4). 

ChamagnwtlB Borkh.^^iMibora Adans. 

Ghelrosteiliozi : after the parenthesis, insert Sterculiaceae. 

CliioikcasBia A, Juss. Meliaceae. i sp. Ind., C. labnlaris A. Juss., 
useful for timber (bastard cedar, Indian red-wood, Chittagong wood, 
white cedar, &c.). 

ChloriB : after Graroineae, for (x) read (xi). 

01ir3rBaBthemiim : insert (excl. Tanacetum Tourn.). 

ChiUcrasia A. Juss. = Chickrassia A. Juss. 

CSnchosa: after Rubiaceae, for (i. 5) read (i. 4). * 
deome: insert (inch Polanisia Rafin.). 

Coelogyne : insert (inch Pleione D. Don), and for 50 sp. read 60 sp. 
Esenbedda: after Rutaceae, for {2) read (v). 

Oesnmlaoeae : the names of the sub*orders should l>e in italic capitals. 
Holcus : after fodder, insert in Eur., but much used in Austr. 

Mdaoeae : the names of the suborders should be in italic capitals. 
Jubaea: after Palmae, for (v. 7) read (iv. 7). 

Josticia: insert (excl. Diant tier a Gronov.). 

Klckxia : insert K, africana Benth. is the source of Lagos rubber, in 
which a large trade has lately sprung up (see Kew Bulletin^ 1895 and 
1896). 

Lawsonia : henna should be in Roman type. 

Marantaceae : insert (line 4) The leaves sleep at night by bending 
upwards at the pulvini. 

Rhamatis : for Caseara read Cascara. 



tlLOSSARIAL INDEX OF ENGLISH NAMES, 
TECHNICAL TERMS, etc. 


All references to VoK i quote the page^ thus absciss-layer, 167, 28 
refer to Vol. i, the fuller reference being mentioned first; all to Vol. li 
quote the artule^ thus “ catechu, Acacia ” refers to Vol. ii. 

A certain number of English and other names for plants have been 
incorporated in the Index, though not mentioned in the text of Part II. 


A (flower-class), 65 
AB (ditto), 65 
Abortion, 74 
Absciss- layer, 167, 28 
Acacia, false, Robinia 
Accessory branch, 34 
Acclimatisation, 155 
Accumbent, Cruciferae 
Achene, 107 
Acldamydeous, 59, 76 
Acicular, 28 

Aconite, A conitum ; winter-, Eran- 
this 

Acorn, Quercus 
Acranthous, Orchidaccae 
Acropetal, 22 
Acrotonic, Orchidaceae 
Actinomorphic, 68 
Acuminate (leaf), 28 
Acute (leaf apex), 28 
Acyclic, 61 

Adam’s needle, Ymca 
Adaptation, 149 
Adder’s tongue, Opkioglossum 
Adhesion, 75 
Adnate anthers, 77 
Adnation, 34, 54, Solancueae 
Adventitious, 21 ; embryos, Al^ 
chameHf Funkia^ Nothoscordum 
Aerating roots, 189 
Aerenc%ma, 172, 189 
Aestivation, 75 


Affinity, 131 

African rubber, Latidolphia 
Aggregate fruits, 106 
Agrimony, Agrimonia ; hemp-, 
Eupaiorium 

Alae, Legumimsae^ Pclygalactae 
Albuminous seeds, 105 
Alburnum, 168 

Alder Alnus ; -buckthorn, Rharn- 
nus 

Alexanders, Smyrnium 
Alfalfa, Medicago 
Algaroba, Ceratonia^ Prosopis 
Alizarin, Rubia 
Alkanet, Alkanna 
Alkannin, Alkanna 
Alligator pear, Pcrsea 
Allotropous, 102 
Allseed, Polycarpon^ Radiola 
Allspice, Carolina-, Caly- 
canthus 

Almond, Java-, Canarium 

Aloe, American, Agave 
Alpine flora, 158, 190 
Alpine rose, RhModendrm 
Alsike, Trifalium 
Alternate leaves, 36 
Alternation of Generations, i6, 
Pteridophyta 
American aloe, Agave 
American ebony, Brya 
American Elemi, Bursera 
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American fly-trap, Apocynum 
American mastic, Schinus 
American water-weed, Elodea 
Amides, 207 

Ammoniaciim, gum, Dorema 
Amphibious plants, 173 
Amphiedopous, 79 
Amplexicaul leaves, 27 
Anabolism, 206 
Anatropous, 79 
Androdioecism, 89 
Androeceum, 59, 76 
Andromonoecism, 89 « 

Androphore, 73 

Anemophilous flowers, 57, 83, 193 
Angelica, Archangelica 
Angico gum, Piptadenia 
Angostura bark, Cusparia 
Animals, seed dispersal by, 1 1 1 
Anime resin, Hymenaea 
Anise, Pimpinella', star-, Illicmm 
Aniseed, Pimpinella 
Anisophylly, 38, Gardenia 
Annatto, Bixa 
Annual plants, 160, 182 
Annual rings, r68 
Annulus, Filicineae Leptospomn^ 
giatae 

Anteposition, 74 
Anterior, 71 
Anther, 57, 77 

Antheridium, 16, Filicineae Lepto- 
sparangiaiae, Pteridophyta 
Antherozoid, 42, Pteridophyta 
Anthocarp, Nyciaginaceae 
Antipodal cells, Angiospertnae 
Apocarpous, 59 

Apogamy, Filicineae Leptosporan- 
giatae 

Apospory, Filicineae Leptosporan- 
giatae 

Apple, Pyrus; custard-, Anona; 
elephant-, Feronia; love-, Lyco- 
perskum ; Malay-, Eugenia ; 
rose-, Eugenia % star-, Chryso* 
phyllum ; sugar-, Anona\ thorn-. 
Datura ; wood-, Feronia 
Apricot, Prunus ; San Domingo-, 
Mammea 

Aqueous tissue, 182 
Arar wood, Callitris 


Arbor- vitae. Thuja 
Archaic, 129 

Archegonium, 16, 42, Archegonia- 
tacy Filicineae Leptosporangiatae-, 
Pteridophyta 

Archesporium, Pteridophyta 
Arctic plants, 190 ^ 

Areas, specific, 156 
Areole, Cactaceae 
Argan oil, Argania 
Aril, 105 
Arnotto, Bixa 
Arrow -grass, Triglochin 
Arrow-head, Sagittaria 
Arrowroot, Afarania; Brazilian-, 
Afanihot; East Indian-, Cur- 
cuina^ Tacca'y Portland-, 

West Indian-, Afaratiia 
Artichoke, Cynara\ Jerusalem-, 
Helianthus 

Articulate leaves, 28, 167 
Artillery plant, I-*ilea 
Arum lily, Richardta 
Asafoetida, Ferula 
Asarabacca, Asarum 
Ascending aestivation, 75 
Ash, Fraxinus; mountain-, P^yrus\ 
prickly-, Zanthoxylum 
Aspen, I^opulus 

Asphodel, bog-, Narthecium ; 

Scottish-, T(^eldia 
Assai palm, Euterpe 
Assegai-wood, Curtisia 
Assimilation, 25 
Asymmetric flowers, 69 
Atlantic cedar, Cedrus 
Attar of roses, RosUy Pelargonium 
Auricula, Primula 
Austral regions, 203 
Australian black -wood, Acacia 
Australian chestnut, Castano- 
spermum 

Australian red cedar, Cedrela 
Autogamy, 82, 86, 92 
Autumn crocus, Cokhicum 
Avens, Geum 
Avocada, Persea 
Awl-wort, Subularia 
Awn, Geraniaceacy Gramineae 
Axile piacentation, 78 
Axillary branches, 33 
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B (flower*class), 66 
B' (ditto), 68 
Bacteroids, Leguminosae 
Balata, Mtmusops 
Bald-money, Meum 
Balm, Melissa \ bastard-, Mehttis\ 
of Gilead, Commiphora 
Balsmm, Inipatuns , -bog, Azorella , 
pig’s-, Hechvigia\ -poplar, Popu~ 
lus 

Balsam, 212; Canada, Abies \ 
Gurjun , Dipterocarpus ^ of Co- 
paiba, Copaifera^ of Peru, 
Toluifera\ of lamacoari, Ca- 
raipa , of 7 'olu Toluifera 
Bamboo, Bambus Grannneae 
Banana, Musa 
Baneberry, Actaea 
Banyan tree, Buus 
Baobab, A dan soma 
Barberry, Berbeus 
Bark, 168, Angostura-, Ciispana , 
brown Peru-, Cinchona, Carta 
gena , Cinchona^ Ca-^carilla-, 
Croton ; Cassia , Ctnnamomunt , 
crown-, Cinchona', iron , Euca- 
lyptus, Jesuits’-, Cinchona, red 
Peru-, Cinchona, Quei citron-, 
Qu reus, stringy , Eucalyptus , 
Winter’s, Drimys', yellow-, 
Cinchona 

Barley, Hordaim ; -grass, Hor- 
deum 

Barus camphor, Dryobalanops 
Basil, Calamintha, Ocimum 
Basitonic, Onhidacccu 
Bass-wood, Tilia 
Bastard-balm, Mehttis 
Bastard cedar, Chukrassta (suppl.) 
Bastard toad-flax, Thesium 
Bat-fertilisation, Freycinetia 
Bat-flowers, 103 

Bateson, on cross- and self- fertili- 
sation, 44 

Bath sponge, Luffa 
Bay, Laurus , -berry, Mynca\ 
loblolly-, Gordonia 
Bdellium, Commiphora 
Beads, 214 

Beam-tree = Aria 

Bean, Victa\ bog-, Menyanthes\ 


cherry-, Vtgna', French-, Pha- 
seolus; kidney-, Phaseolus', or- 
deal-, Physosttgma , sacred-, 
Nelumbium, Soja-, Glycine', 
Tonka-, Dipteryx ; Tonquin-, 
Dipteryx 

Bear berry, Arctostaphylos 
Beard -grass, Polypogon 
Bed-straw, Galium 
Bee flowers, 70, Antirrhinum, 
Begonia, Coryanthes 
Bee orchis, Ophrys 
Beech, Fagus', fern. Polypodium 
Beef-wood, Casuarina 
Beet -root, Beta 

Bell flower, Campanula ; ivy- 
leaved , Wahlenbergta 
Belladonna, Atropa 
Ben-oil, Morinc^a 
Benson, on chalazogamy, 44 
Bent-grass, Agrodis, Apera 
Bentham and Hooker’s System, 

Benzoin, gum-, Siyrax 
Here, Hordeum 
Bergamot orange. Citrus 
Bermuda-grass, Cynodon 
Berries, yellow, Rhamnus 
Berry, 108; bay-, Myrua; blae-, 
Vaccinium;huff^]o-, Shepherdia , 
cow-, Vaccmium , partndge-,. 
Gaulthcria ; whortle-, Vcuci- 
mum 

Betel-nut, Areca, Palmae 
Betel-pepper, Piper 
Betony, Stachys 
Bhang, CannoUns 
Bhotan pine, Pinus 
Biennial plants, 16 1 
Bikh poison, A com turn 
BP berry, Vaxcimum 
Bilimbi, Avemhoa 
Billiard-balls, Phytelephas 
Bindweed, Convolvulus 
Binomial curve, 121 
Biological classes of flowers, 64 
seq. 

Birch, Betula 
Bird-cherry, Prunus 
Bird’s-foot, Omithopus, -trefoil, 
Lotus 
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Bird’s-nest fern, Asplmium 
Bird’s-Dest orchis, Neottta 
Birth wort, Aruiolochta 
Bistort, Polygonum 
Bitter orange, Cttrus 
Bitter-root, Lewtsta 
Bittersweet, Solanum 
Blackberry, Rubtts 
Black -boy, Xanthorrhoea 
Black bryony, Tamus 
Black cap raspberry, Ruhus 
Black dammar, Canartum 
Black mustard, Brasnca , 

Black snake-root, Ciirnfuga 
Black spleenwort, Asplenium 
Blackthorn, JVunus 
Blackwood, Acacia^ Dalber- 
gia 

Bladder campion, SUent 
Bladder-fem, Cystopieris 
Bladder-senna, Colutea 
Bladder-wort, Utruulana 
Blaeberry, Vacanitnn 
Blinks, Montia 
Bhmbing, Aierrhoa 
Blood root, Sanguiftana 
Blood ood. Eucalyptus 
Blue bell, Campanula^ Salla 
Blue-bottle, Centaurea 
Blue-gum, Eucalyptus 
Bo-tree, Fuus 
Bog-asphodel, Nartkectum 
Bog bean, Menyantkes 
Bog myrtle, Myrua 
Boldo, Peumus 
Bolsa, Ochroma 
Bombay hemp, Crotalarta 
Borage, Borago 
Boreal regions, 201 
Borneo camphor, Dryobalamps 
Bostryx, 52 (fig ), 53 
Bottle brush, Callistenion 
Bow stnng hemp, Samemerta 
Bow Wood, Madura 
Box, Buxus 
Bracken, Pteru 
Bract, 50, 72 
Bracteole, 50, 72 

Brake, Pterts, curled rock-, Cryp- 
togramnie 
Bramble, Rubus 


Branching, 33 to 38, 177; (sta- 
mens), 74 

Brandy-bottle, Nuphar 
Brauna, Melanoxylon 
Brazil nuts, Berihollctta 
Brazilian arrowroot, Mamhot 
Brazilian nutmegs, Cryptocarya 
Bread-fruit, Artocarpus i 
Bread, Hottentot, Tesludtnarta 
Bread-nut, Brosimum 
Briar, Rosa 
Bnarwood, Erica 
Bnngal Kmo, Buiui 
Bristle fern, Irichomants 
Bntish oak, Quetcus 
Broad bean, Wtia 
Brocoli, Brassua 
Brome-grass, Bromus, false-, 
Br achy pod i um 
Brongniai l ’s s) stem ,133 
Brook-weed, bamolus 
Bloom, C^tisusy butcher’s , Rus- 
cu , raj-ie, Orobanchc ; Spanish , 
Spat hum 

BroN\n Peru bark, Cinchona 
Brussels sprouts, Brasnca 
Bnyere, Pnca 

Bryony, black Tamus , white, 
Bryonta 

Bryophyta, 133, 17 
Buck bean, Menyantkes 
Buck eye, Ae^culus 
Buck’s horn plantain, Plantago 
Buckthorn, Rkamnus\ sea , HtP' 
popheu 

Buck\^heat, Fagopyrunt 
Bud, 32, 34, 160, 170, flower-, 
75, 100, 167 

Bud -protection, 164, 33, 167, 183 
Buffalo-berry, Shep/terdta 
Bugbane, Ctmi/uga 
Bugle, Ajuga 

Bugloss, Lycopsu ; viper’s-, Echtum 
Bulb, 162 

Bulbil, 1 15, 164, Saxt/raga 
Bullace, Irunus 
Bullock’s heart, Anona 
Bull’s horn thorn, Acacui 
Bulrush, Sarpusy Typka 
Bunya-Bunya pine, Araucana 
Buplever, Bupleurum 
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Bur-marigold, Bidens 
Burck, on cleistogamy, 46 
Burdock, Arctium 
Burkill, on number of stamens, 89 
Burnet, Poiertum ; -saxifrage, Pirn- 
pindla 
Burrs, in 

Bur#eed, Medicago^ Sparganium 
Bush (Australian), 201 
Butcher’s broom, Ruscus 
Butter-bur, Petasites 
Butter-nut, Caryocar 
Butter-tree, Petitadesma 
Buttercup, Ranunculus 
Butterfly-flower, ,^7, Globularia., 
Hedychmvi 

Butterfly orchis, Ilabenaria 
Butterwort, Piriyutcula 
Button- wood, Piatcmus 
Buttress-roots, 23, 189, 199, Ficus y 
Palmae 

Cabbage, Brassica ; Kerguelen-, 
Pringlea\ -palm, Oreodoxa\ 
-rose, Rosa'y skunk-, Symplocar 
pus 

Cacao, Thcobroma 
Cactus, Cactaceae ; night-flo%ver- 
ing-, Cereu 5 \ old -man-, Cereus 
Caducous, 76 
Caffeine, Colay Ilex 
Cafta, Caltha 
Cajeput oil, Melaleuca 
Calabash, Crescentia\ -cucumber, 
Lagenaria\ sweet-, Passijlora 
Calamint, Calamintha 
Callus, 167 
Caltrops, Tribuluh 
Calyculus, Lorantkaceacy Tofieldia 
Calyx, 62, 60, 76 
Calyx-tube, 66 , Thymelaeaceae 
Cambium, 168 
Camellia, Theaccae 
Campanulate corolla, 76 
Camphor, 213, Dryobalamps \ 
Barns-, Pryobalanops ; -tree, 
Cinnamomum 

Campion, Lychnis *, bladder-, 
Sume\ moss-, Silene 
Campylotropous, 79 
Camwood, Baphia (suppl.) 


Canada balsam, Abies 
Canada pitch, Tsuga 
Canada rice, Zizania 
Canaigr6, Rumex 
Canary creeper = Tropaeolum pere- 
grinum L. ( T, canariensis hort.) 
Canary grass, Phalaris 
Canary seed, Phalaris 
Candle-nut, Aleurites 
Candle-plant, Dictamnus 
Candle-tree ~ Parmentiera 
Candy- tuft, Iberis 
Cane, 214 

Cane, dumb-, Dieffenbachia 
Cane, sugar-, Saccharum 
Canella bark, Canella 
Cannon-ball tree, Couroupiia 
Canterbury-bell, Campanula 
Caoutchouc, 213, Castilloay 
FuuSy Heveay Moraceae 
Caparrosa, Neea 
Cape gooseberry, Physalis 
Cape pond-w^eed, Ajponogeton 
Capers, Capparis 
Capitalists, 83 
Capitula, 50, Com posit ae 
Capnfication, F'icus 
Capsule, 107 

Caraguata hbre, Eryngium 
Cai ambola = Averrhoa Carambola 
L. 

Carat, Ceratonia 
Caraway seed, Carum 
Carbohydrates, 207 
Cardamoms, Amomumy Ekttaria 
Cardinal Lobelia cardina- 

lis L. 

Cardoon, Camara 
Carina, Leguminosae 
Carline-thistle, Carlina 
Carnation, Diantkus 
Carnauba, Copernicta 
Carob-tree, Ceraionia 
Carolina all-spice, Calycanthus 
Carolina jasmine, Gelseminm 
Carpel, 58, 55, 63, 75, 78 
Carpophore, Umbelltferae 
Carpotropic, loi 

Carrion-flowers, 103, 96, 97, 

Affiorphophallusy Stapelia 
Carrot, Daucus 
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Cartagena bark» Cinchona 
Caruncle, io6 
Caryopsis, 107, Gramineae 
Cascara sagrada, Rhammis 
Cascarilla bark, Croton 
Cashew-nut, Anacardium 
Cassareep, Manihot 
Cassava, JEuphorbicureae, Manihot 
Cassia bark, Cinnatnomum 
Castor-oil, 214, Ricintcs 
Cat’s ear, Hypochoeris 
Cat’s foot, Antennaria 
Cat*s tail, Typha « 

Cat-mint, Nepeta 
Catch-fly, Lychnis^ Silene 
Catechu, Acacia 
Catinga-forests, 182, 200 
Catjany = Dhal 
Catkin, 50, Corylus 
Catnip = Cat-mint 
Caudicle, Orchidaceae 
Cauliflower, Brassica 
Cayenne pepper, Capsicum 
Ceara rubber, Manihot 
Cedar, Atlantic, Cedrus; Australian 
red-, Cedrela\ bastard-, Chick- 
rassia (suppl.); Japanese-, Cryp^ 
tomeriai of Lebanon, Cedrus \ 
red-, Juniperus\ Siberian-, 
Rinus; West Indian-, Cedrela\ 
white-, CkamaecypariSf Chick- 
rassia (suppl.), Libocedrus ; 
yellow-, Chanmecyparis ; -wood, 
Cedrela 

Celandine, Ranuncu/us; greater-, 
Chelidonium 

Celery, Apium ; -pine, Phyltociadus 
Cellulose, 207 
Censer-mechanism, iro 
Centaury, Erythraea 
Centric-leaves, 30, 192, Juncus 
Centripetal, 49 
Century-plant, Agave 
Cereals, 208, Gramineae 
Chalaza, 79, Ckalazogamae 
Chalazogamic, 44, Chalazogamae 
Chalk-glands, Saxipraga 
ChBmomile, Anthemis ; wild-, Ma- 
tricaria 

Chapparal, 198, Adenostoma 
Characters us^ i n classiflcation, 132 


Charlock, Brassica 
Checker- berry, Gault heria 
Chemotaxis, 43, 44 
Cherimoyer, Anona 
Cherry, Prunus ; -bean, Vigna \ 
Cornelian-, Comus ; -laurel, 
Prunus ; -pie, Heliotropium ; 
winter-, Phy salts *»• 

Chervil, Anihriscus 
Chestnut, Castanea ; Australian-, 
Castanospermum ; horse-, Aescu- 
lus 

Chian turpentine, Pistacia 
Chick-pea, Cicer 

Chick weed, Stellqria\ mouse ear-, 
Ccrastiunty -winter-green, Tri- 
cntalis 

Chicory, Cichorium 
Chillies, Capsicum 
Chin, Orchidaceae 
China-aster, Aster, Callisiephus 
Chinese date-plum, Diospyro% 
Chinese grass cloth, Boehmeria 
Chinese green indigo, Rhamnus 
Chiquito, Combretum 
Chittagong wood, Ckickrassia 
(suppl.) 

Chive, Allium 
Chlorophyll, 25, 24, 194 
Chloroplastids, 93 
Choco, Sechiurn 
Chocolate, Thcobroma 
Christ’s thorn, Paliurus 
Christmas rose, Helleborus 
Chromoplastids, 94 
Churrus, CannaHs 
Cicely, Myrrhis 
Cilia, 43 

Cinchonidine, Cinchona 
Cincinnus, 52 (fig.), 53 
Cinnamon, Cinnamomum 
Cinquefoil, Potentilla 
Circinate, 75 

Circumpolar light, 191, ig,yuncus 
Citron, Citrus 
Citronella oil, Andropogon 
Clary, Salvia 
Classification, 130 
Claw (petal), 70 
Cleavers, Galium 
Cleistogamy, 92, 93, Viola 
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Climbing plants, 1 74 
Climbing roots, Araceae 
Cloudberry, Ruhns 
Clover, Trifolium 
Cloves t Eugenia 
Club- moss, Lycopodium 
Cluster pine, Ptnns 
Coa#i-whip, Fouquieria 
Cob-nut, Coryius 
Coca, Erythroxylu ni 
Cocculus indicus, Anamirta 
Cochineal, 213, Cactaceae, Nopalea^ 
Opuntia 

Cock’s comb, Celo^/a 
Cock’s-foot grass, Daciylts 
Coco de mer, Loaacea 
Coco-plum, Chrysobalamts 
Cocoa, Theobroma 
Cocoa-nut, Coca^ \ double-. La- 
doicea 

Coffee, Coffea 
Cogwood, Zizyphu^ 

Cohesion, 63, 75 
Cohort, 129 
Coir, Cocos 
Cold-leaves, 192 
Collateral branches, 34 
Colocynth, Cit^uHus 
Colour (flower), 93 to 95, 194 
Colt's foot, 'Fussilago 
Columbine, Aqiiilcgia 
Column flower, 78, Orc/iidaceac 
Colza, 2 1 4, Bra <sstca 
Comfrey, Symphytum 
Compass-plant, 31, Lactuca^ SiB 
pkium 

Compound leaf, 28 
Concealment of honey, 66 
Condiments, 209 
Cfuiduplicate, Cruci ferae 
Cones, Coniftiae 
Connective, 57 

Continuation shoot, Thclygonum 
Contorted aestivation, 75 
Convolute aestivation, 75 
Convolvulus, Calvstegia 
Copal, Copaifera^ Hymenaea^ Tra- 
chylobium 

Copper-beech, Fagus 
Copses, 198 
Coquito-palm, Jubaea 

w. ir. 


Coral -root, Corallorhiza 
Cord -grass, Spartina 
Cordate, 28 

Coriander seed, Coriandrum 
Cork, 168, Quercus 
Corkwood, O(k 7 'oma 
Corm, 162 

Corn, Indian, Zea; -cockle. Lych- 
nis'^ -flower, Centaurea\ -mari- 
gold, Chrysanthemum ; -salad, 
Valerianella 
Cornel, Cornus 
Cornelian cherry, Cornus 
Cornish money-wort, Sibthorpia 
Corolla, 62, 76 

Corona, Amaryllidaceae^ Asclepia- 
daceae^ Pas:iiJioraceae 
Corpiisculum, Asclepiadaicac 
Correlated variation, 123 
Corsican pine, Pinus 
Corymb, 50 

Cotton, Gossypium^ Malvaeeac : 
-grass, Eriopkorum ; -sedge, 
P.riophorum ; -seed cake, Gos- 
sypium ; -thistle, Onopoi'don ; 
-weed, Diotis ; -w^ood tree, Popu- 
hts 

Cotyledon, 104 
Couch-grass, Agropyron 
Coumarin, Anthoxanthum 
Cover-scale, Conifer cue 
Cow*-bane, Cicuta 
Cow-berry, Vacemiun. 
C'ow-parsnip, Heracleum 
Cow- pea, Vigna 
Cow'-tree, B?osimum 
Co w- w h eat, Mela mpyrum 
Cowrie pine, AgcUhis 
Cowslip, Primula 
Crab’s eyes, Abrus 
Cranberry, Vacrtnmm 
Crane’s bill. Geranium 
Creeper, Virginian-, Vitis 
Crenate leaf, 28 
Creosote plant, Larrea 
Cress, Lepidium ; Indian-, 7 'r&~ 
paeoluffty penny-, Tklaspi 
Crocus, autumn-, Colchicum 
Crosnes, Stachys 
Cross-fertilisation, 44 
Cross-pollination, 86, 93 


27 
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Cross-wort, Galium 
Croton oil, Craton 
Crow-berry, Empeirum 
Crowfoot, Ranunculus 
Crown-bark, Cinchona 
Cubebs, Piper 
Cuckoo-flow'er, Cardamine 
Cuckoo-pint, Arum 
Cucitlli, Asckpiadaceae 
Cucumber, Cucumis ; calabash-, 
Ijigenaria\ squirting-, Ecballiutn 
Cudweed, Gnaphalium 
Cultivation, effect of, 83 , 

Cumin seeds, Cuminum 
Cupule, Fagaceae 
Curare, Strychnos 
Curled rock-brake, Cryptogram me 
Currant, Ribes 
Custard -apple, Anofia 
Catch, Acacia^ Rhizopkora 
Cuticle, 170 

Cyathium, 54, Euphorbia 
Cyclic, 61 
Cyme, 51 
Cymose, 51 
Cyphel, Arenaria 
Cypress, Cupressus^ Sitka-, Cho' 
maecyparis\ swamp-, Tcucodium 

Daffodil, Narcissus 

Daisy, Beilis ; Michaelmas-, Aster ; 

ox-eye-, Chrysanthemum 
Dalmatian insect powder, Chr^'s- 
anthemum 

Dammar, 213, Agathis; black-, 
Canarium 

Dancing girls, Mantisia 
Dandelion, Taraxacum 
Darnel —Zoluem temulentum 
Darwin, on climbing plants, 174; 
on cross- and self-fertilisation, 
44 ; on heterostylism, 88 
Date palm, Phoenix 
Date plum, Diospyros 
Deadnettle, Lamium 
Deadly nightshade, Atropa 
Deal, Ptnus 

Deciduous leaf, 28, 165; corolla, 

76 

Decurrent, 27 
Decussate, 36 


DMoublement, 74 
Definite growth of stem, i66 
Definite inflorescence, 51 
Dehiscence of anther, 57, 77 ; of 
fruit, 108 

Deliquescent stem, 163 
Dentate leaf, 28 
Deodar, Cedrus 

Description of leaf, 28, 30; of 
flow'er, 81 

Determinate inflorescence, 51 
Development of root, 22 ; of 
flower, 73 

De Vries, on variation, 121 
Devil-in-a-bush, Nigella 
Devil’s-bit scabious, Scabiosa 
l>ew-leaves, 154 
Dewberry, Rubus 
Dhak, Hutefl 
Dhal, Cajanus 
Diagrotropism, 41 
Diagram, floral, 80 
Diaheliotropism, 41 
Diapetalae = Polypetalae 
Dichasial cyme, 51 
Dichogamy, 87, 85, 92 
Dichotomy, 33 
Diclinism, 86 
Diclinous, 56 
Didynamous, 76 
Dill, Peucedannm 
Dimorphism, 88 
Dioecious, 56 
Dicecism, 87 

Diplecolobous, Crmiferae 
D i pi osie mon ous, Oxalidaceac 
Disc of flower, 66, 73 
Di^c-fiower, Compositae 
Di-itribution of seeds, 109, 184 
Distribution of sexes, 89 
Dittany, Dictamnus 
Divi-divi pods, Ccusalpinia 
Division of labour, 17 
Dock, Rumex 
Dodder, Cuscufa 
Dog-daii>y, Chrysanthemum 
Dog-rose, Rosa 
Dog’s-tail grass, Cymsurus 
Dog’s-tooth grass, Cynodon 
Dog-ww»d, Comus 
Domatia, 1 1 7, Fraximts 
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IJorsal (leaf-surface), 30 
Dorsiventral (of branches), 38 ; (of 
leaf), 30 

Double coco-nut, Lodoicea 
Double 6ower, 214 
Double -needles, Conifera^ 
Douglas-fir, Tsuga 
Dragon’s blood, Dracaena 
Dragon-tree, Dracaena 
Drepanium, 52 (fig.), 53 
Drinks prepared from plants, 210 
Drm-tip, 154, 200, Acer^ Begonia^ 
Baehmeria, Ficus 
Drooping of young shoot, 168 
Dropwort, water-. Oenanthe 
Drude’s floral regions, 202 ; zones 
of vegetation, 197 
Drug.s, 212 
Drupe, ro8 
Dry season, 199 
Duckweed, Lemna 
Dumb-cane, Dieffcnbachia 
Dunes, 187 
Duramen, 168 
Durian, Du 7 'io 
Dutch clover, Tri folium 
Dutch rushes, Ei]uisctitm 
Dutchman’s breeches, Duentra 
Dutchman’s pipe, Arisiedochia 
Dye stuffs, 213 
Dyer’s green- weed, Genista 
Dyer’s weld, Reseda 

Early purple orcliis, Orchis 
Earth-nut, Arachis^ Conopodium 
East Indian arrowroot, Cincu’ua^ 
Tacca 

East Indian rosew'ood, Dalbergia 
Eau de Creole, Mammea 
Ebony, DioSpyros, Maba ; Ameri- 
can-, Brva ^ Jamaica-, Brya 
Economic botany, 206 
Ectotropic, 23 
Edel-weiss, Leoutopodium 
Eel -grass, Zoster a 
Eel- trap plants, 196 
Effigurations, 73, Passijiora 
Egg-apparatus, Angiosperinae 
Egg -fruit, Solanum 
Egg-plant = Solanum esculeniurn 
I)un. 


Eglantine = Fglanteria E. 
Eichler’s system, 133, 146 
El spirito santo, Pensletda 
Elater, Equisetum 
Elaterium, Ecballium 
Elder, Sambucus 
Elecampane, Inula 
Elemi, American-, Bitrsera ; Ma- 
nilla-, Canarium 
Elephant-apple, Feronia 
Elephant’s ear. Begonia 
Elk -horn fern, Platycerium 
Elliptical, 28 
Elm, Ulmus 
Phnarginate, 28 

Embryo, 104, 106 ; -sac, 58, 

A ngio ^permae., Gymnospermae^ 
Spermaphyta 
Emergences, ti6 
Enantiostyly, Leguminoooe 
Enchanter's nightshade, Circaea 
Endemic, 15 1 
Endive, Cichonum 
Endocarp, 108 
Endogenous, 22 
Endogens, Monocolyledones 
Endosperm, 58, 105, 106, GymnO' 
spermae 
Endotropic, 23 
Engler's System, 133, 134 
Entire leaf, 28 
Entomophily, 61, 82 
Ephemeral plants, 160 
Epicalyx, 76, Malvaceae^ Poten- 
tilla 

Epicarp, 108 
Epidermis, 25 
Epigynous, 68 
Epipetaly, 70 
Epiphytes, 184, 198, 200 
Epiphjnism, Arccceae 
Epispore, Marsihaceacy Salvitiia- 
ceae 

Ericoid leaves, 181 
Eryngo, Eryngium 
Esparto, Ampelodcsmay Lygmm^ 
Stipa 

Essence of violets. Iris 
Etaerio = aggregate of fruits 
Etiolation, 40, 172, 174 
Etiolin, 41 


21 — 2 
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Euclycic, 74 
Eutropous, loi 
Evening primrose, Oenothera 
Evergreen leaf, 28, 165, 180 
Everlasting, Achy*rachaena^ Am- 
niobium^ Helichrysum^ Helipte- 
rum\ mountain-, Antennaria 
Exogenous, 22, 32 

— Dicotyledons and Coni- 
fers 

Exotropism, 22 
Exstipulate, 27 
Extrorse, 77 
Eye bright, Euphrasia 
Eyes (buds), 163, Helianthits^ 
Solanum 

F (flower-class), 67 
False acacia, Robinia 
False brome- grass, Brachypo- 
dium 

F'alse jalap, Mirabilis 
False oat -grass, Arrhenatherum 
False whorl, Labia tae 
Farinaceous endosperm, 106 
Fasciation, 122 
Feather grass, Stipa 
Female flower, 56 
Fennel, Foeniculum ; giant-, 
Ferula 

Fenugreek, Trigonella 
Ferment action, 194, 196, 207 
Fern, Filicin£CLe\ beech-, Polypo- 
dium; bird’s nest-, Asplenmm ; 
bladder-, Cystopteris\ bristle-, 
Trichomanes % elk-horn-, Flaty- 
cerium\ filmy-, Hyinenophylla- 
€eae\ hard-, Blecknum; hart’s- 
tongiie-, Rcolopendrium ’y holly-, 
Aspidium ; lady-, Asplenium ; 
maiden-hair-, Adiantum ; north- 
ern-, Blechnumy Lomaria% oak-. 
Polypodium ; parsley-, Crypto- 
gramme; prickly shield-, Aspi- 
dium; loyzX-y Osmunda; shield-, 
Nephrodium; stag-hom-, Platy- 
cerium; tree-, Cyaihea; walk- 
ing-, Asplenium 

Fertilisation, 42; cross- and self-, 
44 

Fescue-grass. Festuca 


Feverfew, Chrysanthemum ^ Ma- 
tricaria 

Fibre, 26, 2H, 212, MaotUia, 

A/auritia, Yucca ; Caraguata-, 
Eryngium; Piassaba-, Attalca 
Fibrous root, 24 
Fiddle-wood, Cytharexylum 
Field-madder, Sherardm 
Fig, Ficus; Hottentot-, ALesem- 
bryanthemum ; Indian-, Opun- 
tia; mulberry-, Ficus 
Figwort, Scrophularia 
Filament, 57 
Filbert, Corylus 
Filmy ferns, Hymenophyllaceae 
Fiorin-grass, Agrostis 
Fir, Abies ; I)ouglas-, Tsuga ; 
silver-, Picea; spruce-, Picea\ 
umbrella-, Sciadopitys 
Fixation of character, 125 
Fixed light position, 30 
Flamboyante = Poinciana regia, 
Boj. 

Flax, LinitJfi; New Zealand -,7%^?;*- 
ntium 

Flea-bane, Erigeron, Pulicaria 
Fleshy fruits, 108, in, 208 
Fleur de lis. Iris 
Floral diagram, 80; formula, 80 
Floral regions, 210 
Flower, 49, 55, 61, 71; de luce. 
Iris 

Flower-buds, 75, roo 
Flower-mechanism, 90 
Flowering ash, P'raxinus 
Flowering currant, Ribcs 
Flowering rush, Btitomus 
Flowers and insects, 64, 96, loi, 
190, classes of, see A, AB. 
B, ir, F, H, Po, W; colours of. 
93; description of, 81 ; develop- 
ment of, 73; evolution of, 56 
seq.; movements of, loi ; natural 
history of, 81; time of o|X‘mng 
of, 99 

Fly-orchis, Ophrys 

Fly-trap, American, Apocynum; 

Venus’-, Dionaca 
Flying' buttress roots, 24, 189 
Fodder plants, 21 f 
Foetid horehound, Balloia 
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Folia Jaborandi, Pilocarpus 
Foliage leaves, 18 
Foliage-plants, 215 
Food bodies, Acacia 
Food for animals, 210 
Food for man, 208 
Food-of-the-gods, Ferula 
Fo<#’s parsley, Aethnsa 
Forests, r97, 199 
Forest oak, Casuariita 
Forget-me-nol, Myosotis 
Fork -veined, 27 
Forms of vegetation, 160 
Formula, floral, 80 
Four-o’clock, Mirabilis 
Fox-glove, Digitalis 
Fox-grape, Vitis 
F'ox-tail grass, Alopectcrus 
Frangi pani , Plumieria 
Frankincense, Boswellia ; -pine, 
Pmtts 

Free-central placentation, 78 
I'rench bean, Phascolus 
French jujubes, Zizyphu^ 

French rye-grass, Arrhaiathentm 

Fri tillary, Fritillaria 

Frog-bit, Hydrocharis 

Frog-orchis, flabenaria 

Fruit, 106, 173 

Fuller’s teasel, Dipsaceae 

Fumitory, Pumaria 

Funereal cypress, Cupressus 

Funicle, 79 

Furze, Ulex 

Fustic, Chlorophora \ young-, Rhus 

Galbanum, gum-, Ferula 
Galtonian curve, 121 
(Gamboge, Garcinia 
fiametes, 16, 42 
Gametophyte, j 6 
Gamopetalous, 67 
Gamophyllous, 76 
Gamosepalous, 66 
Gamotropic, 101 
(Garlic, Allium 
Gaub tree, Diospyros 
Gean, Prunus 
(i^emmae, Hymenophyllaceae 
Generation, 16 
Gentian, Gentiana 


Genus, i2p 

Geographical Distribution, 151 seq. 
Geology, 157 
Geotropism, 21, 41, 175 
Germander, Teticrium 
Germination, 113, 189 
Giant fennel, Ferula 
Giant sugar pine, Ptnus 
Gilliflower, Clove- = Dianthus 
Caryophyllus ; wall- = wallflower 
Gin, Juniperus 
Gingelly, Sesamum 
Ginger, Zingiber 
Gingili, Sesamum 
Ginseng, Aralia 
Gipsy wort, Ly cop its 
Glabrous, 28 
Glacial Era, 157 
Gladdon, Iris 
Glass- wort, Sals 0 la 
Glochidia, Azolla 
Globe-flower, IPollius 
G lory-of- the - snow , Ch ionodoxa 
Glume, Cypcraceae, Gramineae 
Goat's beard, Tragopogon 
Goat’s rue, Galega 
Golden pine, Pseudolarix 
Golden rod. Soli dago 
(Golden saxifrage, Chiysospleuium 
(iolden seal, Hydrastis 
Goinuti jialm, Arenga 
Grood King Henry, Cheftopoditim 
Gooseberry, Ribes ; cape-, Phy- 
salis'j -tomato, Physalis 
Goosefoot, Chenopodium 
Croose-grass, Galium 
Gorse, Ulex\ needle-, Genista 
Cirafi-hybrid, Cytisus 
Graines d’ Avignon, Rhamnus 
Gram, Ciccr\ green-, Phaseolus \ 
horse-, Dolichos 
Granadilla, Passijlora 
Grape, Vitis \ -hyacinth, Rluscari 
G rapple- plant, Harpagophyium 
Grass, Gramineae \ barley-, Her- 
deuni\ beard-, Polypogon; bent-, 
Agrostisy Apera ; Bermuda-, 
CynodoH ; brome-, Bromus ; 
canary-, Phalaris ; China-, Both- 
meria ; cock’s-foot-, Dactylis ; 
cord-, Spartina ; cotton-, Erw- 
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phorum ; couch-, Agropyron 
dog’s- tooth-, Cynodon ; dog’s 
tau-, Cynosuros ; eel-, Zostera 
feather-, esparto- , Lygeum 

false brome-, Brachypodium 
false oat-, ArrhmcUherum ; fi 
orin-, Agrosiis ; fox-tail-, Alope 
curus ; French rye-, Arrhena 
theruin\^oo%^-yGalium ;Guinea- 
Pankum ; hair-, Deschampsia 
\ftmfm'fAruiropogon \ lyme-j^S*^ 
mus\ marram-, Ammophila 
mat-, Nardus ; melic-^ Melica 
millet-, Mihum ; meadow-, P(?a 
oat-, A vena; of Parnassus, Par 
nassia ; Pampas-, Gynerium 
reed-, Pkalaris\ rye-, JMium 
quake-, Briza ; scorpion-, JMyo 
soti 5 \ soft-, Holcus\ sweet vemal- 
Anihcxanthum ; timothy-, Phlc 
um'^’Xx^t^Xanfkorrkoea ; tu itch- 
Agropyron ; whitlow-, Draba 
-wrack, Zostera 

Grass-cloth, Chinese, Boehmeria 
Gravity, effects of, 69 
Greater celandine, Chelidonium 
Green gram, Phaseolus 
Green manure, Leguminosae 
Green-weed, dyer's, Getiista 
Grom well, Lithospermum^ Mer- 
tensia 

Ground-ivy, Nepeta 
Ground-pine, Ajnga 
Ground-nut; Arachis 
Groundsel, Senecio 
Growth, 40; in thickness, 35, 16B, 

178 

Guapuronga, Marlterea 
Guar, Cyamopsis 
Guava, Pstdtum 
Guelder-rose, Vibumuvt 
Guinea com, Sorghum 
Guinea grass, Pamcum 
Gum,ai2 ;-ammoDiacum, Dorema; 
Angico-, Pipiadenia ; -arabic. 
Acacia ; -benzoin, Styrax\ blue-. 
Eucalyptus ; -cistus, Cistus ; 
galbanum-. Ferula ; -opopanax, 
Opopanax\ -olibanum, Bonael- 
'ia; -tragacanth. Astragalus ; 
•tree, JVyssa 


Gunjah, Cannabis 
Gunny, Corchorus 
Gurjun balsam, Dipterocarpus 
Gutta-percha, 213; Bassia^^ Di- 
chopsisy MimusopSy Palaquiumj 
Payena 

Gutta Sundek, Payena 
Gymnemic acid, Gymnema ^ 
Gynandrous, 77 
Gynobasic, 77, Lahiatae 
Gjmodioecism, 89 
Gynceceum, 59, 77, 85 
Gynomoncecism, 89, Compositac 
Gynophore, 73 
Gynostegium, Asclepiadaceae 
Gynostemium, 78, Candolieaceae 
Gypsy-wort, Ly copus 

H (flower-class), 70 
Habit, 39 

Haematoxylin, Haematoxylon 
Hair- grass, Deschampsia 
Hairbell, Campanula 
Hairs, 116, 28, 180 
Halophytes, 155, 187, 202 
Hansgirg, on protective move- 
ments, 10 1 

Haptera, Podostemaceae 
Hard -fern, Blecknumj Lomaria 
Hare-bell, Campanula 
Hare’s ear, Bupletirum 
Hart’s-tongue feni, ScolopendHum 
Hashish, Cannains 
Piastate, 28 
Haustoria, 194 
Hawk-weed, Hieracium 
Hawk’s beard, Crepu 
Hawkbit, Leontodon 
Hawthorn, Crataegus 
Hazel-nut, Cory Ins 
Hazel, witch-, Hamamelis 
Head, flower-, 50 
Heart’s ease, Viola 
Heart- wood, 168 
Heat, effects of, \ 53 
Heath, 198, Erica\ St. Dabeoc's,^ 
Daboecia 

Heather, Callunay Erica 
Hedge-mustard, Sisymbrium 
Hedge-parsley, Caucalis 
Helicoid, 53 
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Heliotrope, H€liotropium\ winter-, 
Peiastles 

Heiiotropism, 31, 41, 177 
Hellebore, Helleborus ; white-, Ve^ 
raimm 

Helleborine, EpipacHs 
Hemicyclic, 61 
He*iitropous, 102 • 

Hemlock, Conium ; spruce-, Tsuga\ 
water-, Cicuia 

Hemp, CanriabiSy Moraceae\ -agri- 
mony, Eupatorium ; Bombay , 
Crotalaria ; bow-stnng-, Sanse- 
vierta ; Madras-, Crotalaria ; 
Manilla.-, Afusai Mauritius-, /wr- 
craea; -nettle, Galeopsts\ sisal- 
Agave\ Sunn-, Crotalaria 
Henbane, Hyoscyamus 
Henbit, Lammtn 
Henna, Law:>oma 
Hen-anci-chickens, Calendula 
Hepatica, Anemone 
Heib, 160; -Christopher, 

-Paris, Parts I -Robert, Gera- 
nium 

Herbaceous stem, 39 
Hermaphrodite flower, 56 
Heterochlamydeous, 62, 75 
Ileterocyclic, 74 

Heterophylly, 29, 173, Ficus, 

Ranunculus, Salvinia 
Heterosporous, Pteridophyta 
Heterospory, 48, Pteridophyta 
Heterostylism, 88, Ly thrum, 

Primulaceae, Tumemceae 
Hiberaation, 161, 170 
Hickory tree, Cary a 
Hilum, Cramintac 
Hip, the fruit of Rosa 
Hispid, 28 
Hog- plum, Spondias 
Holly, Jlex', -fern, Aspidium; 
-hock, Althaea; -oak, Quercus ; 
sea-, Eryngium 
Homochlamydeous, 60, 75 
Homodromous, Canna (suppl.) 
Homogamy, 87 
Homologous, 58 
Homospory, 48, Pteridophyta 
Honesty, Lunaria 
Honey, 62,97,21 1 ; -dew I i7,^rfr, 


Tilia; -guides, 96; -Iocu$jt, Gle- 
ditschia ; -palm, Jubaea ; sham-, 
Cleome, Lopezta, Pamassia ; 
-suckle, Lonicera 
Hooker’s system, see Bentham 
Hooks (on fruits), 1 1 1 ; (shoots), 
1^(1 

Hop, Humulus, Moraceae 
Horehound, MarruMumi foetid-, 
Ballota 

Hornbeam, Carpinm 
Horn-nut, Trapa 
Hornwort, Ceraiophyllum 
Horse-chestnut, Aesculus 
Horse-gram, Dolickos 
Horse-hair, vegetable, Tillandsia 
Horse-radish, Cochlcaria 
Horse-tail, Eqnisetum 
Host (parasites), 194 
Hottentot bread, Testuiinarta 
Hottentot fig, Mesembryanthe- 
mum 

Hound’s tongue, Cynoglossum 
Houseleek, Sempei-zdvum 
Huckleberry, Gaylussacia\ blue-, 
Vaccinium 
Humble-be<-*s, 64, 99 
Humming-bird flowers, 103 ; 

Marcgravia 
Humus, 23 

H>acinth, Hyacinthus; grape-, 
Muscari; wild-, Scilla 
Hybrids, 127 
Hydathodes, 1 16 
Hydrotropism, 21 
Hypocotyl, 104 
Hypogynous, 59 
Hyssop, Hyssopus 

Ice-plant, Mesembryanikenium 
Illegitimate fertilmtion, Ly thrum. 
Primula 

Illegitimate pollination, 88 
Imbricate aestivation, 75 
Incense, Styrax 
Increase, rate of, 1 19 
Incumbent, Crticiferae 
Indefinite growth (stem), 166 
Indefinite inflorescence, 49 
Indefinite (in flowers), 74, 123 
Indehiscent fruit, 107 
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Indeterminate inflorescence, 49 
Immortelles, see Everlastings 
Indian com, Zea 
Indian cress, Tt opaeolum 
Indian fig, Opuntia 
Indian meal, Zea 
Indian millet, Panicum 
Indian pink, Spigelia 
Indian shot, Canna 
Indian red- wood, Chickrassia 

(sLippl.) 

Indian rubber, 213, Landolphia^ 
Manihot ; -tree, Ficus^t 
Indigo, Indigofeta 
Indiiplicate aestivation, 75 ; ver- 
nation, Pal fi toe 

Indusium, Filkincae Leptosporan- 
giatae^ Ptendophyta 
Inferior ovary, 68 
Inflorescence, 18, 48 seq., 209 
Innate anther, 77 
Insectivorous plants, 195 
Insects, 64; and flowers, 64 seq., 
96, 1 01, 193 

Insect-powder, 214; Dalmatian-, 
Ch rysan th em ti m 
Insertion of leaf, 27 
Integument (ovule), 58 
Inteicellular spaces, 172 
Intemode, 32 
Introrse, 77 

Involucels, Umbelliferae 
Involucre, 51, Compositae, Erau 
this^ Umbelliferae 
Ipecacuanha, Uragoga; white-, 
lonidium 

Iron- bark , Eucalypius 
Iron- wood, Mcsua^ applied to dif- 
ferent trees in different lands 
Irregular flowers, 69, 70 
Island -floras, 158 
Isobilateral leaf, 30 
Isolation, 158 
Isospor>% Pteridaphyta 
Italian millet. Selaria 
Ivory, vegetable, 214, Palmae, 
Phytelephas 

Ivy, H€dera\ ground-, Nepeta\ 
-leaved bell-flower, IVahUnher- 
gia\ -leaved toad- flax, Linana\ 
}x>ison-, Rhus 


Jack tree, Artoearpus 
Jacob’s ladder, Polemonium 
Jaculator. Acanthaceae 
Jaggery, Arenga 
Jak tree, Artoearpus 
Jalap, lonidnim^ Ipomoea\ fa’se-, 
Mirahilis 

Jamaita ebony, Brya f 

J anat si , Debregeas ia 
Japan laurel, Aucuba 
Japan pepper, Zanthoxylum 
Japanese cedar, Cryptomeria 
Jarosse, Lathym^ 

Jarrah Eucalypius marginata 
Don. 

Jasmine, /«/////; Cape-, Gar- 
denia ; Carolina-, Gelsemium 
Jerusalem artichoke, Hclianthus 
Jessamine, see Jasmine 
Job's tears, Coix 

J ohn-go-to-bed-at-noon, Tragopo- 

gOH 

J onq u d , Narcissus 
Judas-tree, Cercts 
Jujubes, Zizyphus 
Jungner on forms of leaves, 154, 
191, 192 

Jumper, yuniperus 
Jute, CorchoruSy Tiliaeeae 

Kaffir-boom, Erythnna 
Kaffir thorn. Jycium 
Kale, Biassua ; sea-, Crambe 
Kapa cloth, Broussonetia 
Kapok, Bom box 
Kapiucnblatt, Marania 
Katalx)lism, 206 
Kauri, Agithi^; -copal. Agathis 
Keel, Ixgumiriosae 
Kemlal green, Genista 
Kerguelen cal)bage, Pringlea 
Khat, Cat ha 
Khus-Khus, Andropogon 
Kidney bean, Phascolus 
Kidney vetch, Anfhyllts 
King-cup, Caltha 
Kino, Eucalyptus^ Myriaceat^ 
I^erocarpusx Bengal-, Butea 
Knapweed, Centaurea 
Knawel, Schranthm 
Knees, Taxodium 
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Knight- Darwin hypothesis, 45 
Knotgrass, Polygonum 
Kohl rabi, Brassica 
Kola nuts, Cola 
Krakatoa, flora of, 159 

Labellum, Candolleaceaer Orchida- 
Zingiberidaceae 
Labour, division of, 17' 
r^aburnum, Labuntium 
Lac, Butea, Croton, Ficus 
Lace -tree, Lagetta 
Lacquer, Japan, Rhus\ -tree, Rk 7 is 
Ladanum, Chhis 
Lady- fern , A spleftii/m 
Lady’s fingers, Anthyllis 
Lady’s mantle, Ale hem ilia 
Lady’s slipper orchis, Cypripedium 
Lady’s tresses, Spirantlics 
I^gos rubber, Kickxin (suppl.) 
Lamb’s lettuce^ Valnianella 
Lamb’s quarters, Chenopadium 
Lamina, 27 
I^nce-vvood, Diiguetia 
Lanceolate, 28 
Larch, Larix 
Larkspu r, Delphi uiutn 
Lateral brandling, 33 
Latex, 1 16 

Laticiferous tissues, 116 
Laurel, Laurns; cherry-, Pru^ius; 

J apan-, ^ ucuha ; spurge-. Daphne 
Lavender, Lavandula ; sea-, Sla- 
tice 

Law of Recapitulation, 113 
Leaf, 17, 25, 27 seq., 152, 154, 
168, 171, 176, 1S2, 190, 194, 
196, 199; arrangement of, 36; 
movements of, 30 ; -cu>hion, Cac- 
taceae*, -mosaic, 37: -scar, 167; 
-succulents, 182 ; -stalk, 27 
Leaflets, 28 

Leaves (economic), 209, 212, 215 
Leaves, foliage, 18 
Leechee, IJtcki 
Leek, Allium 

Legitimate pollination, 88, Lyth- 
rum 

Legume, 107, I^guminosae 
l^mon, Citrus \ -grass, Andropo- 
gon ; water-, Passi flora 


Lenticels, 39 
Lentil, Lens 

Leopard’s bane, Doronicum 
Lettuce, Lactuca;\ 3 Lmh's-, Vahida- 
ndla ; prickly-, Lactuca 
Lever- wood, Ostrya 
Lianes, 178, 200 
Life-histories, 16 

Light, effect on geographical distri- 
bution, 152 ; effect on vegetative 
reproduction, 115 
Lignum-vitae, Guaiacum 
Ligulate flowers, Composiiae 
Ligule, Gramineac 
Lilac, Syria oa 

Lily, Liliu 7 n\ Arum-, Ruhardia; 

of the valley, Convallaria 
Lime, Citrus, Tilia 
Linear, 28 
Ling, Calluna 

Linnaeus' system of classification, 

Liquorice, Glycyt'rkiza 
Litchi, JJtchi 
Live-long, Sedupn 
Liverworts, 16 
Loblolly-bay, Gordonia 
Loblolly-pine. Pinus 
Loculi, 78 
LocuUcidal, 108 

Locust, honey-, Gleditschia ; -tree, 
Robinia ; -tree. West Indian, 
Hymenaea 

Lodicule, Grainifuae 
Log- w'ood , Haefttaioxylott 
Lomentum, 107, Ixgujninosae 
Lung and short shoots, 34, Ber^ 
beris, Coniferae, Phyllocladus 
Long- moss, Tillandsia 
Long-tongued insects, 67 
Longan, Nepheliutn 
Loofahs, 214, Luffa 
Loose pollen mechanism, 91, Scro- 
phulariaceae 

Loose-strife, purple, Lytkrumx 
yellow-, Lysimachia 
Loquat, Eriohotrya 
Lords-and- ladies, Arum 
Lotus, Zizyphtts', sacred-, Nym- 
phaea 

Louse- wort, Pedkularis 
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Lovage, Ligusticum 
Love-apple, Lycopcrsicum 
Love-in-a-mist, Ntgella 
Love-lies-bleeding, Amaranthus 
Lucerne, Mcduago 
Lung-wort, Ptdmonaria 
Lupin, Lupinus 
Lyme-grass, Elymus 

Macassar oil, Cananga 
Mace, Myristica 
MacLeod’s theory, 47 
Macloskie on flower-symmetry, 73 
Macpalxochitlquahuitl, Ch^iroste- 
frwn 

Macrospores, 48, Ptertdophyta 
Madagascar plum, Flacourtia 
Madder, Rubta\ field-, Sherardia 
Madras hemp, Crotalaria 
Mahogany, AJeliaceaCy Swictenia 
Mahwah, Bassia 
Maiden-hair fern, Adiantum 
Maiden-hair tree, Ginkgo 
Mais del aqua, Victoria 
Maize, Zea ; water-, Victoria 
Malay apple, Eugenia 
Male flower, 56 

Mallow, Malva'y marsh-, Alikaea; 

tree-, Lavatera 
Mammee, Mammea 
Mammilla, Cactacea^ 

Mammoth tree, Seqtwia 
Man-orchis, Aceras 
Manchineel, Hipportianc 
Mandioc, Mamhot 
Mandrake, Mandragora 
Mango, Mangifera 
Mangold- wurzel. Beta 
Mangosteen, Garcima 
Mangroves, 188, Acanthus, Atgi- 
cerasy Avicenma, Rhizophora, 
Sonneratia 

Manilla Elemi, Cana^dum 
Manilla hemp, Afusa 
Manna, Aihagi, I'amarix 
Mantle-leaf, Platycermm 
Maple, Acer; -sugar, Acer 
Maquis, 198 
Mare’s-tail, Hippuris 
Margosa, Amelia ; -oil, Melia 
yi^ngo\dk,Calendula ; bur-, Bidens; 


Marigold, com-, Chrysanthemum; 

marsh-, Caitha 
Marjoram, Origanum 
Marmalade-tree, Vitellaria 
Marram-grass, Ammop/iila 
Marrow, vegetable, Cucurlnia 
Marsh betony, Stachys 
Marsh-mallow, Althaea 
M arsh- marigold , Caitha 
Marvel of Peru, Afirabilis 
Masseranduba, Mimusops 
Massulae, Azolla 

Mastic, PiAacta ; American-, Schi~ 
nus 

Mat -grass, Nardtis 
Mate, Ilex 

Mauritius hemp, Furcraea 
May, Crataegus ; -flower, Epigaea 
Meadow crane’s-bill. Geranium 
Meadow-grass, Poa 
Meadow-rue, Thaltctrum 
Meadow-saffron, Cohliunm 
Meadow -sweet, Ulmarta 
Mechanical tissue. 26, ryi, 174 
Mechanisms, floral, 90 
Medick, Afedicago 
Medlar, Pyrus 

Megaspores, 48, 58, Pteridophyta, 
Selaginella 
Megasporophylls, 48 
Melic-grass, Afelica 
Melilot, Melilotus 
Melon, Cucunns ; water-, Citrullm 
Mercury, Alerc Uriahs 
Mericarp, 107 
Mesocarp, 108 
Metabolism, 206 
Meu, Aleum 

Mexican tea, Chcnopoditim 
Mezereon, Daphne 
Mezquit-grass, Boutehna 
Mezquit-iree, Prosopis 
Michaelmas-daisy, Aster 
Micropyle, 44, 79 
Microspores, 48, Pteridaphyta, 
Selaginella 
MicrosiX)rophylls, 48 
Midrib, 27 
Mignonette, Reseda 
Milfoil, Achillea; water-, Afyrw- 
pkyllum 
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Milk, vegetable, Maraceac ; -thistle, 
Stlybum ; -tree, Brcsimum^ Mt- 
musops ; -vetch, Astragalus ; 
-wort, Polygala ; -wort, sea, 
Glaux 

Millet, Sofghum ; -grass, Miltum , 
Indian-, Panicum\ Italian- Se- 
tarMti pearl-, PennisetU 7 ?i\ Sa- 
moa-, Pamcum 
Mmt, Mentha , cat-, Ntpeta 
Mistletoe, Loranthaceac^ Visciim 
Mixed inflorescence, 53 
Moa, Bassia 
Mo\y== A Ihum Moly L. 
Monadelphous, 76 
Money- wort, Lysttnachta , Corn 
ish-, Stbthorpta 
Monkey-flower, ^hmulus 
Monkey-pot, Lecyihts 
Monkey-puzzle, Araucana 
Monkshood, Acomtum 
Monochasial cyme, 51 
Monochlamydeouh, 76 
Monoecious, 56 
Monopodium, 3; 

Moon seed, Mititspermum 
M oon- woi t, Botrycki urn 
Monstrosities, 122 
Monche, Mauntia 
Morning glory, Ipotnoca 
Morphology, general, 14, special, 
of flower, 71 
Moschatel, Adoxa 
Moss-campion, Silene 
Moth flowers, Afigraecum^ Caly 
stegta, Ltlturn^ Oenothera^ 
kne^ Yucca 

Mother-woit, Leonuru^ 

Mountain ash, Pyrus 
Mountain everlasting, Antennaria 
Mountain-floras, 159 
Mouse-ear chickweed, Cerasttum 
Mouse- tail, Myosurus 
Movement (leaf), 30 ; (shoot), 41 , 
(stamens etc.), 92; (flower), lor 
Mucilage, 172 
Mucronate, 28 
Mud- wort, Lwiosdla 
Mug-woit, Gahum 
Mulberry, Morus , -fig, Fzcus\ 
paper-, Broussonetia 


Mullein, Verbascum 

Muller, on self-fertihsation, 46 ; 

theory of flowers, 98 
Multilocular, 78 
Multiple fruit, 106 
Multiplication in flower, 74 
Mu-ik-orchis, Hermimum 
Mu^k-plant, Minmlus 
Mustard, Brassica^ Salvadora , 
hedge , Sisymbrium , treacle , 
Erysimum 

Mycelium, Kafficsiaceae 
Mycorhiza, 23, 156, 195 
Myrmecophilous, 117 
Myrmecophily, Ruhiareae 
Myrobalans, Terminaha 
Myrrh, Commiphora^ Myrrhts 
Myrtle, Myrtus\ bog, Myrtca , 
wax , Myrtca , -tree, Fagus 

Nagas, Me^ua 
Nageli s law, 47 
Naked flower, 59 
Narcotics, 210 
Nard, Nai I us 
Nardoo, Mar st lea 
Nasturtium, T) '^pat.olnm 
Natural Older 129, 147 
Natural selection, 124 
Nawaschin, on chilazogamy, 44 
Nectaries, 62, 63, 97; extra- 

floral, 1 17, sham, 77, Cleome^ 
Lopezia^ Pamassta 
Nectarine, Piunus 
Needle, Adam’s, Yucia ^ -gorse, 
Gcmsta 

Needles, double, Comferae^ 
Sciadopitys 
Nerves of leaf, 26 
Net-veined, 27 

Nettle, Urt ca , dead-, Lamtum ; 

hemp-, iraleopsu , -tree, Celtis 
New Zealand flax, Pkormtum 
New Zealand spinach, Tetragona 
Newtonian curs^e, 121, 99 
Night-flowenng cactus, Cereus 
Nightshade, Solanum ,* deadly 
Atropa ; enchanter’s , Ctrcaea 
Nim oil, Mclta 
Nipple w^ort, Lapsana 
Nodes, 32 
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Non-articulate leaves, 167 
Non-such, Medtcago 
Norfolk island pine, Araucaria 
Northern fern, Blecknum, Lorn ana 
Norway spruce, Picta 
Notorhizal, Cruciferae 
Nucellus, 58, 79 

Nut, 107, Areca , Areca^ betel-. 
At 1 1 Palmac , Brazil , Beiihol 
leiia, butter , Canocar , candle , 
Aleuntts^ Cashew , Anacat 
dium ; cob-, Coiylu ^ ; earth , 
Arothu^ Cofiopodiufti \ ground , 
Aral his ^ hazel , Coiy/us, hoin , 
Tiapa^ kola , Cola, pea-, 4 ra 
chis , Pistachio , P Intacta , Sapu 
caia , Let} this, Souaii , Caiyo 
car\ -tree, Mntadamia 
Nutation, 41, 174 
Nutlets, Labtaiae 
Nutmeg, Monodora, Myitdica, 
Brazilian-, Cijptoiafxa , Peru 
vian , Laurtlia 
Nutrition phenomena, 89, 90 

i )ak , Quei cus , fern , Poty podium , 
forest , Casuanua , she-, 6^?- 
stuirina 

Oat, Aiena ; grass, Aztua , -grass, 
false Aifhenathenim 
Obdiplostemonous, Oxalidcutat 
Oblanceolate, 28 
Oblong leaf, 28 
Obovate, 28 
Obtuse leaf-a}>ex, 28 
Ochrea Polygonaccae 
Ocotilla, Fouquiena 
Ocrea, Polygonaceae 
Offset, 164 

Oil, 207, 213, Palmae, Pappia^ 
Papaveraceae \ argan yArganta, 
ben , Moringa , biich-, Beiula, 
cajeput , Mdaliiuay castor-, 
Kti inus ; -ca\ ities 31,117, citro 
nella yAndropogon colza yBras- 
stca; cocoa v\it-y Cocos , croton-, 
Croton, Macassar, Cananga y 
margosa , Meha , mm , Mc/ta; 
of lavender, I avandula ; of 
marjoram, Onganum , olive , 
Olea\ palm-, Llaets\ pea-nut-, 


Arachts\ Rantil-, Guizoita\ 
rape , Bfassua, of rosemary, 
Rosmarinus y of Sassafras, 
mfias y of turpentine, Pznus y 
\ erbena-, Lippia , wood-, Dipte- 
1 oi arpui 

Old — A rtemisia Abrotanum 
L r 

Old man cactus, Cereus 
Old man s beard, Lillandsia 
Oleander Aertum 
Oleaster, Eiaea^nus 
Oleme, CoiO<i 
Oligomerous, 74 
Olne, Oita 
Ombrophiles, 13:5 
Ombrophobes, 153 
Onion, Allium 
Oogonium, 16, 42 
Open lestivation, 73 
Opium, Papal tr 
Opposite leaves, 36 
Optimum temperature 41 
Orange, CitniK , Osage-. Madura 
Orbicular, 2S 

Orchis, Orchtdactoc y bee-, OphrySy 
bird s nest-, Ncottia , butterfly , 
Ilabetiartay earlj purple-, Or 
this, fl)-, Ophiys'y frog, Ifa 
benartay lady’s slipper , Cyprt- 
pidium , man, \cetasy musk- 
I IcT minium y scented-, Hubena 
7 ta , spider-, OpkrySy spotted , 
Oil his 

Ordeal, Erythiophltum , bean, 
Ph\sostigma 

Organs, reproductive, 15, 47 , 
nidmientar>, 130, 132, vegeta 
live, 13, 20, secj 
Ornamental plants, 214 
Orpine, Stdum 
Orns-root, Itu 
Ort hopl ocou s , Cructfei ae 
Orthotropous, 79 
Osage orange, Madura 
Osier, Sahx 
Oswego-tea, Monarda 
Oval (leaf), 28 
Ovary, 38, 68, 73, 77, 78 
Ovate, 28 

Ovule, 58, 79, Spermaphyta 
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Ovuliferous scale, Coniferae 
Ovum, 16, Angtosperrnae^ Fieri- 
dophyta 

Ox-eye 3 aisy, Chrysanthemum 
Ox -I ip, Primula 

Paddy (rice), Oryza 
Paeori^, Faeonia 
Paigle = Cowslip 
Paint-brush, Castilleja 
Paint-root, Lachtianthes 
Painted-lady, Castilleja 
Palea, Gramineae 
I’alisade tissue, 25 
Palm, Palmae\ Assai-, Euterpt\ 
cabbage-, Oreodoxa; -cabbages, 
Cocos ; Carnaulja-, Copcrnii la ; 
ccKoa-nut-, Cocos \ Coquito-, Ju- 
haea\ date-, Phivnix\ (jomuti-, 
Arenga\ -honey, yubaca\ -oil, 
Elaeis\ peach-, Bar Ins; Pal- 
myra-, Bofassus; Paxiuba, Iri- 
artea\ royal-, Ort'odoxa\ -sugar, 
Arenga. Caryota; Tali pot-, 
pha\ thatch-, Thriuax\ -\sax, 
Copernicia ; wine-, Raphia ; 
-wine, Borassus^ Cocos 
Palmate leaf, 28 ; venation, 27 
Palmaiifid, 28 
Palrnatipartite, 28 
Palmatisect, 28 
Palmiet, Prionium 
1 *alm iste, Oreodo.x a 
Palmyra palm, Boraisus 
Pampas, 201 ; -grass, Gyncrtum 
Panama hats, Carbuiozfna 
Panicle, 50 
Pansy, Vtola 
Papain, Carica 
Papaw, Carica 

Paper, 214, JMomceae; -mulberry, 
Broussonet>a\ -reed, Cy perns 
Pappus, Composiiac^ Valerianaceae 
Papyrus, Cyperus 
Para- rubber, Ilevca 
‘Parachute’ mechanism, 110 
Paraguay tea, Jlcx 
Parallel- veined, 27 
Parasites, 194 
Parasol pine, Sciadopitys 
Parietal placentation, 78 


Parsley, Carnm\ -fern, Crypto- 
gramme', fool’s-, Aethusa\ 
hedge-, Caucalis ; -piert, Alche- 
milla 

Parsnip, Peucedanum ; cow-, ffera- 
cleum\ water-, Sium 
Partridge berry, Gaultheria 
Pasque flo\\er, Anemone 
Passion flower, Passiflora 
Pasture, 210 
Patchouly, Potjostemon 
Paxiuba palm, Innrtea 
Pea, Lathyrus, Pisum\ chick-. 
Cicer\ cow-, Vigna; -nut, 
Arachis', -nut oil, Arachis 
F’each, Prunus\ -palm, Baefris 
Pear, Pyrns ; alligator-, Per sea ; 
A vocada - , Per sea ; prick ly- , 

Opuntia ; wooden-, Xylomelum 
Pearl millet, Penniseiitm 
Pearl - wort , Sagma 
Peepul, Ficns 

Pelican flower, Aristolochia 
Pellitory, Parietaria 
Peloria, Scrophitlariaccac^ Linai'ia 
Peltate, 28 
Pendulous ovule, 79 
Penny-cress, 'Phlaspi 
Penny- royal, Mentha 
Pen nv- wort, Cotyledon, Hydroco- 
iyu 

Pentamerous flower, 74 
Pepo, 108 

Pepper, Piper \ Japan-, Zanthoxy- 
luni’, -mint. Mentha', red-, Cap- 
sicum’, wall-, Sedum; water-. 
Elat me 

Peppendge, Nyssa 
Perennials, 16 1, 182 
Perfoliate leaf, 27 
Perfumes, 213 
Perianth, 60, 75 
Pericarp, 106 
Perigyny, 66 

Periodicity in life-liistory of plants, 
r54, Agave, fagus 
Perisperm, 105 
Periwinkle, Etnca 
Persian powder, Chrysanthemum 
Persimmon, Diospyros 
Peru-bark, Chuhona 
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Peruvian bark, Cinchona 
Peruvian nutmegs, Laurcha 
Petal, 6^ 

Petaloid, 62 
Petiolate leaf, 27 
Petiole, 27, 37 
Petty whin, Genista 
PfefFer, on cheraotaxis, 143 
Phaenology, 155 
Pheasant's eye, Adonis 
Phellogen, 168 
Phloem, 26, 168 

I^hylloclades, 181, Cammkaeha^ 
Pkyllocladus 

Phyllodes, 30, 181, Acatia 
Phyllotaxy, 36 

Physiological division of labour, 

17. 98 

Piassaba fibre, Atfalea, Leopoldinia 
Pigeon- pea, Cajanus 
Pignons, Pin us 
Pig’s balsam, Hedwi^a 
Pile-wort, Ranunculus 
Pill-Avort, Pilularia 
Pillar-root, 24 

Pimpernel, Ana^allis; jellow-, 

Lystmachta 
Pinaster, Pinus 

Pine, Ptuus ; -apple, Inanas ; 

Bunya-Bunya-, Afauiaiui; ce- 
lery-, Phyl/ociadus; frankin- 

cense-, Ptuus ^ golden-, Pseiido- 
larix\ \oh\o\\y-y PiHus\ Norfolk 
Island-, Araucaira; parasol-, 

Sciadopitys \ sciew-, Pandanus 
Pink, Dmnikus'r Indian-, Spigelia\ 
•xocA^ Spigeha ^ fe^ea-, Aimerta 
Pinnate leaf, 28 ; venation, 27 
Pmnatifid, 28 
Pinnatipartite, 28 
Pinnatisect, 28 
Pipe- wort, Elat me 
Pisang, Musa 
Pistachio nut, Puiacia 
Pistil, 77 

Piston-mechanism, 90, Lotus 
Pitch, Canada, Tsuga ; -pine, 
Pmus 

Pitcher-plant, 196, Cephalotus^ 
Darhngtofda^ Dtschtdta^ Hell 
amphora^ Nepenthes^ Sarracenia 


Placentation, 78 
Plane-tree, Platanus 
Plant dispersion, 104 
Plant-formations, 197 
Plantain, Muso^ Plantago\ water-, 
Altsma 

Plants, insectivorous, 195 
Plants, ornamental, 2 14 
Pleiochasial cyme, 51 
Pleuranthous, Orchidaceae 
Pleurorhizal, Cruciferae 
Plum, Prunus; coco-, Ckrywba- 
lanus ; date-, Diospyros ; hog-, 
Spondias ; Madagascar-, Ela- 
courtia ; Saptxlilla-, Achras ; 
tamaimd-, Dial turn 
Plumule, 104 
Po (flower class), 98 
Poison, 214, Toxicodendron'^ bikh-, 
Acomtum; curare-, Stiychno^; 
-IV), Rhui ; woLirali-, Strycknos 
Poke weed, Phytol(iCi.a 
Polish wheat, Trituum 
Pollards, Salix 

Pollen, as food, 98, 61 ; -cup, 
Goodentaceac \ -grains, 43, 77; 
insects collecting, 64 ; prepo- 
tency of, 88 ; protection of, 69, 
84, -sacs, 57, 77; -tube, 43 
Ikdlinatmg agents, 82 
Pollination, 57, 88, 90, 173 
Polhnia, 77, 0 rckida 4 .eae 
Polyanrirous, 59, 76 
Polycarp, Polycarpon 
Polygamy, 89 

Pol) morphism of flower, 74; of 
leaf, 29 

Polyphyllous, 76 
Polypody, Poly podium 
Polystely, Gunnera 
Pome, 108, Pyrus 
Pomegranate, Pumca 
Pond-weed, Potamogeton'f Cape-, 
Aponogeton 

Poor man’s w^eather-glass, Ana- 
gallts 

Poplar, Populus 

Poppy, Papaver\ Welsh-, Meco^ 
nopns ; yellow horned-, Gian- 
cium 

Porcupine wood, Cocos 
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Porogamic, 44 
Portland arrowroot, Arum 
Posterior 71 

Potato, Solanum ; sweet-, Ipomoea 
Pounce, Callitris 
Prairie, 199; Psoralm 

Prickly ash, Zanthoxylum 
Prick Ijn lettuce, Lactuca 
Prickly pear, Opuntia 
Prickly shield-fern, Aspidium 
Primrose, ; evening-, Oe- 
nethera 

Privet, Ligustrwn 
Proletarians, 83 
Prolification, 122 
Pronuba moth, Yucca 
Propulsive mechanism (seed-dis- 
persal), iia 
Protandry, 87 

Protection against grazing animals, 
164 

Protection of buds and young 
leaves, 167 

Protective movements of flowers, 
lOI 

Proteids, 207 

Prothallus, Filicinenc Leptosfo- 
rmigiatac^ Pteridophyta^ Sela- 
gincila 

IVotocorm, Lycopodiaceae 
Protogyny, 87, 85 
Prune, Prunus 
Pseudobulbs, Orchidaceae 
Pseudocarp, ro6 
Pteridophyta, 133, 17 
Puccinia, Malvu 
Pudding-pipe tree. Cassia 
Pulas tree, Butea 
Pulque, A^avc 
Pulv'inus, 31, Mimosa 
Pumpkin, Cucurbita 
Pupunha, Bactris 
Purging cassia, Cassia 
Purging flax, Linum 
Purple loose-strife, Lythrum 
Purslane, sea-, Arenaria 
Putamen = the ^tone of a drupe 
Pyxis, 108 

Quake-grass, Briza 
Quamash, Camassea Isuppl.) 


Quebec oak, Quercus 
Queen-of-the-meadow, Vlmaria 
Quercitron bark, Quercus 
Quill-wort, Isoetes 
Quince, Pyrus ; Bengal- = A egle 
Marmelos Correa 
Quincuncial aestivation, 75 
Quinine, Cinchona 

Raceme, 49 
Radial symmetry, 38 
Radical leaves, 36 
Radicle, 105 

Radish, R(iphanus\ horse-, Coch- 
learia 

Radix Coluraba, y aieorhiza 
Ragged Robin, Lychnis 
Ragwort, Scnccio 
Rain -leaves, 154 
Rain -tree, Andira, Pithecoiobium 
Raisins, Vitis 
Rambutan, Nephelium 
Rampion, Phytmma 
Ramsons, Allium ursinum 
Rantil oil, Guizotia 
Rape, Bras ska ; -oil, Brassica 
Raphe, 79 
Raphides, 116 
Raspberry, Rttbus 
Rate of increase, 1 19 
Rattan canes, Calamus 
Rattle, yellow, Rhinauikus 
Ray-flowers, Compositao 
Receptacle of flower, 55, 72 ; of 
inflorescence, 50 
Red campion, Lychnis 
Red cedar, yuntperus ; Austra- 
lian, Cedrela 
Red pepper, Capsicum 
Red peru bark, Cinchona 
Red sandalwood, Pterocarpus 
Red spur-valerian, Centranihus 
Red-water tree, Erythrophleum 
Red- wood, Indian-, CA«V^- 
rassia (suppl.) 

Reduction in number of parts of 
flower, 70 

Reduplicate aestivation, 75; ver- 
nation, Palmae 

Reed , Pkragm ties ; paper- , Cyperus ; 
-grass, Phalaris; -mace, TypHa 
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Regions, floral, 201 seq. 

Regular flowers, 68 
Renewal shoots, Sagittaria 
Reniform leaf, 28 
Replum, Cruciferae 
Reproduction, vegetative, 42, 114, 
1 1 5, 162, 170, 190, 193 
Reproductive organs, 15, 42, 47 
Reserves, 206, 32, 209 
Resin ,212,213,^ gathis , Coniferae^ 
Piceiiy Xanihorrhoea ; anime-, 
Hymenaea \ Sandarach-, 

Resin passages, 1 1 7 « 

Rest-harrow, Ofionis 
Respiration, 27, 207 
Resupination, Orchidaceae 
Retinacula, Acanthaceae^ Asclepia- 
daceae, Zostera 
Reversion, 78, Acacia 
Rhea, Boehmeria 
Rhipidium, 52 (fig.), 53 
Rhizome, 163, 170 
Rhizophore, Selagmdla 
Rhubarb, Rketim 
Rib-wort plantain, Plantago 
Rice, Ory»za \ Canada-, Zizania \ 
-paper, Scaet'ola ; -pai3er - tree, 
Fatsta 

Ridges on fruit, Umbellifcrae 
Rock-brake, curled, Crypiogrammc 
Rock cress Arabis 
Rock -rose, Hdianthcmum 
Rocket, sea, Cakile\ yellow-, 
Barbarea 

Roman nettle, Urtica 
Root, 20, 19; adventitious, 21 ; 
aerial, 21 ; as tendril, 176; 
bitter-, Leunsia ; clasping-, 185; 
fibrous-, 24 ; jxiint-, Lachttan- 
thes ; true-, ir 
Root-cap, 22 
Root-chmliers, 177 
Root hairs, 23 
Root-stock, 163 

Rose, A'asa; alpine-, Rhododen- 
dron ; -apple, Eugenia ; Christ- 
mas-, Hdkborus ; guelder-, Pi- 
hurnitm\ of ]tncho. Anastatic a\ 
-root, Sedum\ -wood, East In- 
dian, Dalbergia 
Rosemary, Romiarinus 


Roses, attar of, Rosa^ Pelargonium 
Rosin, Pinus 
Rostellum, Orchidaceae 
Rotate corolla, 76 * 

Rouge, Carthamus 
Rowan, Pyrus 
Royal fern, Osmunda 
Royal palm, Oreodoxa g 
Rubber, 2 12^ Euphorbiaceae, Mora- 
ceae ; Cea.r a- ^ Man ihot; Lagos-, 
Kickxia (suppl.) ; Para-, Hroea 
Rudimentary organs, 130, 132 
Rue, Ruta ; goat’s-, Galega ; mea- 
dow-, 7 'hahctrum 
Ruminate endosperm, 106 
Runner, 164 
Rupture-wort, Ilerniaria 
Rush, y uncus ; Dutch-, Equtse- 
turn ; flowering-, Butomus 
Russian thistle, SaEola 
Rust, Bcrberis\ of wheat, Triti- 
cum 

Rye, Secale; -grass, Lolium 

Sacred Lotus, Ndumbium 
Safflower, Carthamus 
Saffron, 213, C 7 'octi^\ meadow-. 
Cole hie tim 

Sage, Salvia ; wood-, Tcucrium 
Sagittate, 28 

Sago, Arenga, Caryota^ Cycas, 
Aletroxylon , Oreodoxa 
Sainfoin, Onobryclns 
Saint Dabeoc’s heath, Dabonia 
Saint John’s bread, Ccraton/a 
Saint John’s won, //yperunm 
.Sal, Shorca 
Sallal , Ga ultheria 
Sallow, Saha 
Salsify, Tragopogon 
Sall-steppe plants, 187 
Saltwort, Salicornia 
Samara, 107 
Samoa millet, Panicum 
Samphire, Crithmum 
San Domingo apricot, Alanimea 
Sand-box tree, Hura 
Sand-dunes, vegetation on, 188 
Sandal -w'ood, red, Pterocarpus ; 

true-, Santalum 
Sandarach resin, Callitris 
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Sandwort, Arenaria 
Sanicle, Sanicula 
Sap, thitk) 180; -green, Rhamnns ; 
-wood, 168 

Sapodilla phim, Achras 
Saponin, Gouania^ Sapindus 
Saprophytes, 195, 198 
SapuAia nut, Lecythis 
Sarsaparilla, Smilax 
Sassafras, oil of, Sassaftas 
Satin - wood , Chloroxylon 
Savannahs, 200 
Savin, yuniperus 
Savoury, Saiureia 
Saw-wort, Serratula 
Saxifrage, Saxifr(i<^a\ burnet-, 
Pimpinella ; golden-, Chrysos- 
plmium 

Scabious, Scahiosa ; slieep’s bit- ; 

Jasione 
Scald, Cusi^uta 
Scale- leaves, 29 
Scales, stipules as, 31 
Scaly bulb, 162 
Scam men y. Convolvulus 
Scape, Trigloihin 
Scarlet runner, Phascolus 
Scent of flowers, 97 
Scented orchis, Habenana 
Schir^ocarp, 107 
Schwielenblatt, Marantaccat 
Scorpioid, 53 
Scorpion -grass, MyosotL 
Scotch-fir, Pinus 
Scottish asphodel, To/icldta 
Screw-pine, Pandanaccae 
Scrub, 201 

Scurvy grass, Cochlearia 
Scuiellum, Gramineae 
Sea, and seed migration, 109, OV- 
num ; -bee^, Beta ; -blite, Suaeda ; 
•coast and salt-steppe plan s, 
187; -buckthorn, Hippopkae \ 
•hesLihjPrankenia ; -holly, 
gium ; -kale, Crambe ; -laven- 
der, Statice ; -milkwort, Glaux ; 
-pink, Armeria ; -purslane, Are^ 
nafia; -rvicket, Cakile 
Secondary thickening, 168 
Sedge, CareXf Cypemceat ; cotton-, 
Eriophorum 

W. 11 . 


Seed, 104, 183; -coat, 105; -dis- 
persal, 109, 184 ; -plants, Sper- 
maphyta 
Seedling, 185 
Self-fertilisation, 44 
Self-heal, Prunella 
Self-pollination, 82, 92 
Self-sterility, 87, Ahutilon 
Senega snake-root, Poly gala 
Senna, Cassia ; Alexandrian-, Cas- 
sia\ Arabian-, Cassia \ bladder-, 
Colutea ; Italian-, Cassia 
Sensitive leaves, 31, 196 
Sensitive plants, 31, Mimosa 
Sepal, 62, 72 
Sepalokl perianth, 60 
Septa of ovary, 78, 79 
Septicidal, 108 
Septifragal, 108 
Seiadella, Ornithopm 
Serial branches, 34 
Series, 129 
Serrate (leaO* 28 
Serratella, Ornithopu<s 
Sesame, Sesamum 
Sessile, 27 

Seville orange. Citrus 
Shaddock, Citrus 
Shallon, Gaultheria 
Shallot, Allium 

Sham honey, Cleomt% Lopezia^ Par- 
ftassia 

Shamrock, Trifolium 
She-oak, Casuarina 
Shea- butt er, Butyrospermum 
Sheathing, 27 
Sheep, vegetable, Raoulia 
Sheep'b bit scabious, yasione 
Shellac, Ficus 
Shepherd 's-purse, Capselia 
Shield-fem, Nephrodium 
Shola, see Sola 

Shoots of limited and unlimited 
growth, Coni ferae 
Shore plants on mountains, 189 
Shore-weed, Littorella 
Short-leaved pine, Pinus 
Short-shoots, 34, Coniferae 
Showers of sulphur, Pinus 
Shrubby trefoil, Ptelea 
Shrubs, 164 


28 
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Siberian cedar, Pinus 
Side-saddle flowers, Sarracenia 
SUicula, Crticiferae 
Siiiqua, loS, Cruciferae 
Silk -cotton tree,i?a»/Mjr, Eriodtn- 
dron 

Silkweed, Asdepicts 
Silkwoniis, plants useful to, 2 1 1 
Silver- fir, Abies ^ Picea 
Silver-tree, Lettcadendron 
Silver-weed, Potentilla 
Simple leaf, 28 
Sinuate (leaf), 28 
Sisal hemp, Agave 
Sissoo, Dalbergia 
Sitka cypress, Chamaecyparis 
Skirret, Stum 
Skull-cap, Scutellaria 
Skunk-cabbage, Symplocarpus 
Sleep-movements, 30, 181 
Slide zone, Nepenthes^ Sarracmia 
Sloe, Primus 

Snail flowers, 103, A locos ia^ Arts 
aema, Aspidistra, Rohdea 
Snake-root, Cimtfuga ; Senega-, 
Polygala 

Snake’s head, Fritillaria 
Snapdragon, AfUirrhtnum 
Snowball-tree = Guelder ro»e 
Snowberry, Syniphoricarpos 
Snowdrop, Galantkus', -tree, Chto~ 
nanthus, Halesia 
Snowflake, Leucojum 
Snow-leaves, 154 
Soap, 214, Chlorogalum, Liliacecu, 
Limonia, Sapindus', -tree, Quil- 
laja ; -wort, Saponaria 
Sobole= runner 
Soft-grass, Holcus 
Soil, effects of, 155 
Soja-beans, Glycine 
Sola = wood of Aeschynomene 
Solitary flower, 54 
Solomon’s seal, Polygmatum 
Sorrel, Rumex 

Sorus, Cycadaceae, FUicineae Lepto^ 
sporangiatae, Heridophyta 
Souari-nut, Caryocar 
Sour-sop, Anona 
Sow-bread, Cyclamen 
Sow-thistle, Souchus 


Spadix, 51 

Spanish-broom, Spartium 
Spanish liquorice, Glycyr^iza 
Sparrow-grass, Asparagus 
Spathe, 51 
Spatulate, 28 
Species, 127 
Speedwell, Veronica 
Spelt, Triticum 
Spermaphyta, 133 
Spermatozoid, 16, ^2, Pteridophyta 
Spider-orchis, Ophrys 
Spider-wort, Tradescantia 
Spignel, Meum 
Spike, 50; -rush, EleochaHs 
Spikelet, Cyperaceae, Gramineae 
Spikenard, Nardostachys 
Spinach, Spinacia, Thelygonum ; 

New Zealand-, Tetragcma 
Spindle-tree, Euonymus 
Spirolobous, Cruciferae 
Spleen wort, Asplemum 
Spongy tissue of leaf, 25 
Spontaneous movements of leaves, 
31, Desmodtum 

Sporangia, 47, FUicineae Lepio- 
sporangiatae 
Spore, 16, 42, 95 
Spore-capsule, 16 
Sporocarp, FUicineae Leptosporan- 
giatae, MarsUea, SaJviniaceae 
Sporogonium, 16 
Sporophyll, i8, 47 
Sporophyte, 16 
Sports, 122 
Spotted orchis, Orchis 
Sprengel, on honey-guides, 97 
Spruce-fir, PHcea ; hemlock-, Tsuga^ 
Norway-, Puea 
Spur, 70 

Spurge, Euphorbia', -laurel, Da- 
phne 

Spurry, Spergula 

Squamulae intravaginales, Poiamo- 
getonaceae 
Squash, Cucurbiia 
Squill, Urginea 
Squinancy-wort, Asperula 
Squirting-cucumber, Ecballium 
Stag- horn fern, Platy cerium 
Stag-horn moss, Lycopodium 
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Stamen, 55, 57, 59, 74 
Stamens and stigma, relative posi- 
tion, 87 
Staminodes, 77 
Standard, Leguminosae 
Star- anise, ’ Illkium 
Star-^ple, Chrysophyllum 
Star-^Bethlehem, Ornithogahim 
Star- thistle, Centaurea 
Star-wort, water, Callitnche 
Stearine, Cocos 

Stem, 31 seq., 17, 39, 40; -succu- 
lents, 182; as a tendril, 176 
Steppes, 199 
Stigma, 43, 58, 78 
Stimulants, 210 
Stink -wood, Gustav la 
Stipels=stipiile-like organs at the 
base of the leaflets of a compound 
leaf, Leguminosae 
Stipulate, 27 

Stipules, 27, 31, 168, 176; inter- 
petiolar, Rubiaceae\ intrapetio- 
lar, Rubiaceae 
Stitch wort, S tell aria 
Stock, Matthiola 
Stolon, 164 
Stomata, 25, 179 
Stone-crop, Sedum 
Stone-pine, Pinus 
Storage of reserves, 26, 39, r6i 
Storax, Liquidambar, Styrax 
Stork*s-bilI, Erodium 
Strasburg turpentine, Abies 
Strawberry, Fragaria ; -tomato, 
Phy salts \ -tree, Arbutus 
Stringy bark. Eucalyptus 
Strobilus, 48, Lycopodium 
Strophanthin, Strophanthus 
Struggle for existence, 120 
Strychnine, Stfychnos 
Style, 58, 91 

Subterranean fruits, Amphicarpaea^ 
Arachis^ Trifolium 
Succulent plants, 182 
Sucker (branch), 164; of parasites, 

194 

Suffruticose, 160 

Sugar, Beta, Sorghum ; -apple, 
Anona; -beet, Beta; -cane, Sac- 
charum; maple-, Acer; palm-, 
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Arenga, Caryota, Cocos; -pine, 
pinus 

Sulphur-root, Peucedanum 
Sumac, Rhus 

Sumatra-camphor, Dryobalanops 
Summer-g^ape, Vitis 
Sundew, Drosera 
Sunflower, Helianthus 
Sun-plants, 152 
Sunn-hemp, Crotalaria 
Superior ovary, 68 
Suppression of members of whorl, 
. 74 

Surface of leaf, 28 
Survival of the fittest, 124 
Suspensor, Selagtnella 
Suture = line of junction of carpels 
&c. 

Swamp-cypress, Taxodium 
Sweet-bay, Laurus 
Sweet-calabash, Passiflora 
Sweet-cicely, Alyrrhis 
Sweet -flag, A corns 
Sweet-gale, Myrtca 
Sweet-gum, Liqutdamhar 
Sweet -Time, Citrus 
Sweet -pea, Lathyrus 
Sweet-potato, Ipomoea 
Sweet -sop, Anona 
Sweet -vernal grass, Anthoxan- 
ihum 

Sweet William, Dianthus 
Sword-sedge, Lepidosperma 
Sycamore, Acer 
Sycomore, -fg, Ficus 
Symbiosis, 195, Cecropia 
Symmetry (in shoot), 38; (in firs.)* 
68 , 73 

Sympetalous, 67 
Sympetaly, 68 

Sympodium, 35, 51, 163, 165 
Synandrium, 76 
Synangium, MarcUiiaceac 
Syncarpous, 63 
Synergidae, Angiospermae 
Syngenesious, 77, Compositae 
Syringa, Philadelphus 

Tabaschir, Bambusa 
Tacamaliac, Calophyllum 
Talipot-palm, Corypha 
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Tallow- tree, Fentadesma^ Sapium 
Tamarind, Taniarindus ; -plum, 
IHalium \ velvet-, Dialium 
Tamarisk, Tamarix 
Tan, Rumex 
Tan-bark, Querctts 
Tania, Colocasia 
Tannin, 214, Gettm 
Tanning-stuffs, 214, Betula 
Tansy, Tanacetum 
Tap-root, 24 
Tapa-cloth, Broussonetia 
Tapioca, Manihot 
Tar, 213, Caniferae, Finns 
Tare, Vicia 
Taro, Colocasia 
Tartarian lamb, Dickson ta 
Tatties, Andropo^on 
Tea, Catha^ Ledum ^ Neea^ Friva^ 
Staehyfarpheia, Thea\ Mexican-, 
Chenopodium ; Oswego-, Mo^ 
narda; Paraguay-, //Ifji ; -plant, 
Lycium 
Teak, Tectona 

Teasels, 214, Difsaccae^ Dip- 
sact/s 

Teguraen = the inner layer of the 
seed -coat 

Telegraph -plant, Desmodinm 
Tendrils, 176, 31, Bignoniaceae 
Tepals, 76 
Teratology, 122 
Terete = cylindrical 
Temate leaf, 28 
Tertiary period, 157 
Testa, 105 
Tetradynamous, 76 
Teufelsbiss, Fhragmites 
Thalamus = floral receptacle 
Thallophyta, 133 
Thatch-palm, 7 %rinax 
Theca, 77 

Theetsee, Melatwrrhaea 
Thistle, Cardnusj Cnicm; carline-, 
Carlina ; cotton-, Onopordon ; 
milk-, Silybum ; Russian, Sal’ 
so/a; sow-, Sonckus; star-, Cm- 
faurea; weather-, Carlina 
Thistles on pampas, 12a 
Thorn-apple, Datura 
Thorn, Kaflir, Lycium 


Thoms, stipules as, 31 
Thorow-wax, BupUtirum 
Thrift, A^meria 
Throw- wax, Bupleurum 
Thyme, Thymus 
Tiger-flower, Tigridia 
Timber, 21 1 
Timothy-grass, Fhleum 
Toad-flax, Linaria; bastard-, The^ 
slum ; ivy leaved-, Linaria 
Tobacco, Nicotianay Solancueae 
Toddy-palm, Borassus 
Tomato, I.y coper sictun \ goose- 
berry-, Fhy salts; straw'berry-, 
Fkysalis 

Tonka bean, Di piety x 
Tonquin bean, Dipteryx 
T oothach e- tree, Zanthoxylum 
Tooth wort, Lathraea 
Tormentil, Fotentilla 
Toms = floral receptacle, 55 
Touch-me-not, Impatiens 
Tous-ies-mois= Canna edulis 
Tral>eculae, /socles 
Trailing arbutus, Epigaea 
Trailing azalea, Lotse/euria 
T ranslator , A sclcpiadaceae 
Transpiration, 26, 30, 153, 154, 

179* 

Trap- flowers, 92 
Traveller’s joy, Clematis 
Traveller’s tree, Rcsvenala 
T read e- m uslard , Erysim urn 
Trees, 164, 168, 209, 215 
Tree-fern, Cyathea 
Tree -mallow, Lavatera 
Tree of heaven, Atlanthus 
Trefoil, Trifolium; bird’s foot-, 
Lotus; shmbby-, Ptelca 
Treub, on chalazogamy, 44; on 
seed-dispersal, 159 
Trimble-berry, Rubus 
Trimerous flower, 74 
Trimorphism, 88 
Tropical vegetation, 199 
Tropical zone, 199 
True rq>roduction, 42 
Trumjiet tree, Cecropia 
Tuber, 162, 170 
Tubercles, Leguminosae 
Tuberose, Polianthes 
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Tubular flowers, 64, Com^osiiae 
Tulip, Tulipa ; -tree, Lirtodendron 
Tundra^ 197 
Tunicated bulbs, 162 
Tupelo, Nyssa 
Turf, 198 * 

Turgidity in fruits, 1 1 2 
Turk% oak, Quercus 
Turkey red, Pegamim 
Turmeric, Curcuma 
Turnip, prairie-, Psoralea 

Turpentine, 213, Coniferae^ Picea^ 
Pinus\ Chian*, Pistacia\ Stras- 
burg-, Abies 
Tutsan, Hyper icmii 
Tway blade, Listera 
Twining plants, 174 
Twisting (flower- >talk), 73; (leaf), 
30, 38; (stem), 175 
Twitch-grass, Agropyrou 

Umbel, 50 

Umbrella fir, Sciadopitys 
Unbidden guests, 98 
Undershnibs, 165 
Unilocular, 78 
U pas - 1 ree, A titiaris 
Ustilngo antherarum, Lychnis 
Utricle, Cypercucae 

Valerian, Valeriana^ red spur-, 
Cenfranikus 
Valonia, Quercus 
Valvate aestivation, 75 
Valvular dehiscence, 77 
Variation, 121 seq., 95, 169; cor- 
related, 123 
Varieties, 126 
Vanilla, Orchidaceae 
Varnish, Melanorrhoea 
Vegetable horsehair, Tillandsia 
Vegetable ivory, 214, PaJmae, 
Pkytelephas 

Vegetable marrow, Cucurbita 
Vegetable sheep, Raoulia 
Vegetation, forms of, r6o; zones 
of, 196 

Vegetative growth, 100, 114, 170 
Vegetative organs, 15, 20 seq/ 
Vegetative reproduction, 42, 114, 
115, 162, 170, 190, 193 


Veins of leaf, 26 

Velamen, Orchidaceae 

Velvet-tamarind, HicUium 

Venation, 27 

Venice turpentine, Lavix 

Ventral leaf-surface, 30 

Venus’ comb, Scandix 

Venus’ fly-trap, Dionaea 

Venus’ looking-glass, Specularia 

Veratrin, Schoenocaulon^ VetcUrum 

Verbena-oil, Lippia 

Vernation, 28 

Versatile, 77 

Veriicillaster, Labiatae 

Verv’ain, Verbena 

Vetch, Vtcia; kidney-, A nihy //is; 

milk-, Astraga/us 
Vexillum, l^eguminoscu 
Vine, Vitis 

Violet, Vio/a; w'ater-, Hotfania 
Viper’s bu gloss, Echium 
Virginian creeper, Vitis 
Viscin, Loranthaceae, Viscum 
Vittae, Umhel/iferae 
Vivipary, 189, Ardisia, Avicen- 
nia, Asplenium, Fi/icineae Ij^p- 
hysporangiaTi ^e, G ramineae 
Vochting, on cleistogamy, 93; on 
vegetative reproduction, 1 14 

W (flower-class), 10 f 
Wake-robin, Arum 
Walking-fern, Asp/enium 
Wall-flow’er, Cheirantkus 
Wall-pepper, Sedum 
Wall-spleenwort, Asp/enium 
Wallace, on effect of climate, 93 
Walnut, Jug/ans 

W arming’s system of classification, 
' 33 . 146 

Wasp-flowers, 103, Cotoneaxter, 
Epipactis, Ficus, Scrophu/aria, 
Symphoricarpos 
Water-avens, Geum 
Water-cress, Nasturtium 
Water-crowfoot, Ranuncu/us 
Water-drop wort, Oman/he 
Water-hemlock, Cicuta 
Water-lemon, Passijlora 
Water-lily, Plctana; v^hite, Nym- 
phaea ; yellow, Nuphar 
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Water-maize, Vutoria 
Water-melon, Citrullus 
Water-milfoil, Myriophyllum 
Water-parsnip, Stum 
Water-pepper, Elaiine 
W ater-plantain , A lisma 
Water-plants, i68 seq. 

Water- pores, ii 6 y Saxijraga 
Water-soldier, Straiiotes 
Water star-wort, Calhtfnche 
Water-storage, 182, 185 
Water- violet , Hottania 
Water-weed, Elodea 

V/aii\e = Acacia spp. (Austr.) 

Wax, 180, 214, Ceroxyion^ Coper- 
niciay Myrica^ Palmat\ -flower, 
Angraecum^ Hoya\ -myrtle, My- 
rica\ -palm, Copernicui\ -tree, 
Rhns 

Weather- thistle, Car Una 
Weeping willow, Salix 
Weights, 214, Ahrus 
Weld, Reseda 
Welsh poppy, Meconopsis 
West Indian arrowroot, Maranta 
West Indian cedar, Cedrela 
Westindian locust Hymenctca 
Weymouth Pine, Pinus 
Wheat, Triticum\ cow-, Melam- 
pyrum 

Whim-berry, Vacanium 
Whin, Ukx\ petty-. Genista 
White Bryony, Bryonia 
White cedar, Ckamaecyparis^ 
Chickrassia (suppl.), Ubocedrus 
White hellebore, Veratrum 
White horehound, MarruHum 
White mustard, Brassica 
White w'ater-lily, Nympkaea 
White-rot, Hydrocoiyk 
Whitlow -grass, Draim 
Whorl, 36 ; false, Lainatae 
Whortle- berry, Vcucinium 
Wiesner, on effect of rain, 153 
Wig-tree, Rhm 
Wild hyacinth, S cilia 
Wilde Preume, Pappea 
Willow, Salix\ -herb, Epihbium 
Wind, effect on geographical dis- 
tribution, 154; seed distribution 
by, no 


Wind- fertilisation, 57, 83 
Wine-palm, Borassus^ Raphia 
Wings, Leguminosae 0 ' 
Winter aconite, Eranthis 
Winter buds, 166 
Winter- cherry, Physalis 
Winter-cress, Barbarea 
Winter green, Gauliheriat Pfrola% 
chick weed-, Trientalis 
Winter heliotroj>e, Petasiies 
Winter’s bark, Drimys 
Witch-hazel, Hamantelis 
Witches’ brooms, 167 
Woad, I satis 

Wood, Arar, Callitris ; Assegai-, 
Curtisia'f bass-, Tilia, how-, 
Madura ; Chittagong-, Chick- 
rassia (suppl.) ; iron-, Afestta ; 
lever-, Ostrya\ porcupine-, Co- 
cos; yellow-, Cladrastis 
Wood anemone. Anemone 
Wood-apple, Feronia 
Wood avens. Geum 
Woodbine, Lonicera 
Wood oil, Dtpterocarpus 
Wood -ruff, Asperula 
Wood rush, Luzula 
Wood sage, Teucrium 
Wood sorrel, OxcUis 
Wooden pears, Xylomelum 
Worm seed, Chmopodium 
Wormwood, Artemisia 
Wound-wort, Stachys 
Wourali, Stry^chnos 
Wrack, grass-, Zostera 

Xerophily, Cactaceae 
Xerophyles, 178 to 183, 187, 190, 
192, 193, 201, Cactaceae 
Xylem, 26 

Vam, Dioscorea ; -bean, Paehyrhi- 

2US 

Yarrow, Achillea 
Yellow archangel, Latnium 
YeUowbark, Cinchona 
Yellow berries, Rhamnm 
Yellow bird’s-nest, Monotr&pa 
Yellow cedar, Chamaeeyparis 
Yellow deal, Pinus 
Yellow flag, Iris 
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Yellow-homed pqppy, Glaucium 
Yellow loose-strife, Lysimachta 
YelloM||^impernel, Lysimachia 
Yello\^pine, Finns 
Yellow rattle, Fhinanthus 
Yellow rocket, Barbarea 
Yellow toad -flax, Linar ia 
Yel%v water-lily, Nnphar 
Yellow wood, Cladrastis 
Yellow wort, Chlora 
Yerba buena, Mtcrotncna 


Yew, Taxus 
Ylang-ylang, Cananga 
Yorkshire-fog, Holcus 
Young fustic, Rhus 

Zeodary, Curcuma 
Zones of vegetation, 196 
Zygomorphic, 69 
Zygomorphism, transverse, 73 
Zygote, 16, 42, Pteridophyia 
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A Manual and Dictionary of the Flowering Plants and 
Ferns. Morphology, Natural History and Clasj^Bcation. 
Alphabetically arranged. By J. C. Willis, M.A., Gon villa 
and Caius College. In Two Volumes. Grown 8vo. With 
Illustrations. 10^?. 6d, 

Bookman. One of the most useful books existing for students oiT botany. 
...The student who has this book and the chances which Kew, or even one of 
the smaller gardens, affords him, will make a steady and really scientific 
progress- 

Gardeners' Chronicle. Altogether the amount of information crowded 
into these 600 or more small pages is quite wonderful, and attests not only 
the assiduity but the accuracy of the compiler.... For advanced students and 
experts these little volumes will be most useful for reference, as accuracy of 
statement and general freedom from accidental errors are as remarkable in 
them as are the comprehensiveness and condensation of treatment. 

Elements of Botany. By F. Darwin, M.A., F.R.8. Second 
Edition. Crown 8vo. With numerous Illustrations. 4«. 

Journal of Edumtion. We are very pleased with this little book, which 
teaches without being didactic; and leads us into the various plmnomena of 
plant life with an easy gait, quite free from the halting jolt of the average 
text-book on vegetable morpliology and phv.siology. The style is |>ointed, 
indeed almost abrupt ; but still very clear and concise. Tlie description of 
the various examples of physiological functions amongst plant.s is disiinatly 
good, and Mr Darwin’s method of teaching the most fundamental funcUone 
of plant life from simple experiments with easily get-at-able specimens is 
thoroughly scientific. It is a noteworthy addition to our botanical literature. 

Practical Physiology of Plants. By F. Darwin, M.A., 
F.K.S., Fellow of Christ's College, Cambridge, and Reader 
in Botany in the University, and E. H. Acton, M.A., late 
Fellow and Lecturer of 8t John’.s College, Cambridge. With 
Illustrations. Second Edition. Crown 8vo. 4a\ 6cf. 

Nature. A volume of this kind was very much needed, and it is a 
matter for congratulation that the work iias fallen into the rnemt competent 
hands. There was nothing of the kind in English before, and the book will 

be of the greatest service to both teachers and students The thoroughly 

practical character of Messrs Ibvrwin and Acton’s book seems to us a great 
merit ; every word in it is of direct use to the experimental worker and to 

him alone The autbf^re are much to he congratulated on their work, 

which fills a serious gap in the botanical literature of this country. 

Zoogeography. By F. E. Beddaed, M.A., F.R.S. With 
Maps. ^ 8 . 

Daibj Chronicle. Although included in the series of Cambridge Natural 
Science Manuals, and tiierefore designed chiefly for students of biology, 
Mr Beddard deals with his subject in a clear and graphic way that should 
commend his book to the general reader interested in the question. His 
style, while never lacking dignity, aVoids the dulnesm which too often 
accompanies that virtue. 
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Elementary Palaeontology— Invertebrate. Bv Henry 
W1!^|D8, M.A., F.G.S, With f I lustrations. Crown 8vo. 

Second Edition. 66*. 

Nature. * Ah an introduction to the study of palaeontology Mr Woodses 
book is worthy of high praise. 

The Vertebrate Skeleton. By S. H. Reynolds, M.A., 
Trinity College. Crown 8vo. 12^#. 6d. 

British Mifdical Journal . A voluiue which will certainly take its place 
amongst the standard text-hooks of the day. 

Lanret. This work should prove valuable alike to the beginner and to 

the. more advanced student We feel .sure that the book i.s well worth the 

attention of all who are interested in tlie subject. 

Practical Morbid Anatomy. By H. D. Rolleston, M.D., 
F.R.C.P., Fellow of 8t John\s College, Cambridge, Assistant 
Physician and Lecturer on Pathology, St George s Hospital, 
London, and A. A. Kanthack, M.D., M.R.C.P., Lecturer 
on Pathology, St Bartholomew’s Hospital, London. Crown 

8 VO. Ga*. 

British Medicut Jounial, ThivS manual can in every sense be most highly 
recommended, and it should supply w'hat has hitherto been a real want. 
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Mechanics and Hydrostatics. An Elementary Text-book, 
Theoretical and Practical, for Colleges and Schools. By 
R. T. OLAZEitROOK, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Principal of University College, Liverpool. 
With Illustrations, Crown 8vo. Gf/. 

Also in separate parts. 

Part I. Dynamics. 4s. Part II. Statics. 

Pfut III. Hydrostatics. 3,s*. 

Kducatioual Times. Mr Glazehrook’s excellent elementary text-hook 
combines the theoretical and the practical more successfully than any 
school-book which we have seen. Its statements are at once plain and 
sound and many of his directions for experimentation are remarkably apt 
and striking. The Series of the ‘ Cambridge Natural Science Manuals ’ 
promises to make a new departure in elementary science manuals for school 
and college. 

Educational News (Edinburgh). We recommend the book to the atten- 
tion of all str.dents and teachers of this branch of physical science. 

Kmioledge. We cordially recommend Mr Glazebrook’s volumes to the 
notice of teachers. 

Practical Teacher. We heartily recommend these books to the notice of 
all science teachers, and especially to the masters of Organised Science 
Schools, which will soon have to face the question of simple practical work 
in physics, for which these books will constitute an admirable introduction 
if not a complete mde niecum. 
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Heat and Light. An Elementary Text-book, Theoretical and 
Practical, for Colleges and Schools. By R. T. Glazebrook, 
M.A., F.R.S., Fellow of Trinity College, Cambridge, 
Principal of University College, Liverpool. Crown^Vo. 5s. 
The two parts are also published separately. 

Heat. 3s. Light. 3s. ' 

Nature. Teachers who require a book on Light, suitable ^r the 
Class-room and Laboratory, would do well to adopt Mr Glazebrook's work. 

Journal of Education. We have no hesitation in recommending this 
book to the notice of teachers. 

PrOfCtical Photographer. Mr Glazebrook^ text-book on “Light” cannot 
be too highly recommended.-. 

Solution and Electrolysis. By W. C. D. Whetham, M.A., 
Fellow of Trinity College. Crown 8vo. Is. 6cl. 

Electrician, This book is a valuable addition to the literature of the 
subject. 
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Handbook to the Geology of Cambridgeshire. For the 

use of Students. By F. R. Cowper Reed, M.A., F.G.S,, 
Assistant to the Woodwardian Professor of Geology. With 
Illustrations. Crown 8vo. Is. 6d. 

Nature. The geology of Cambridgeshire possesses a special interest for 
many students. ...There is much in Cambridgeshire geology to arouse interest 
when once an enthusiasm for the science has been kindled, and there was 
need of a concise hand-book w'hich should clearly describe and explain the 
leading facts that have been made known.... The present work is a model of 
what a county geology should be. 

Petrology for Students. An Introduction to the Study 
of Rocks under the Microscope. By A. Harker, M.A., 
F.G.S. , Fellow of St John’s College, and Demonstrator in 
Geology (Petrology) in the University of Cambridge. 
Crown 8vo. Second Edition, Revised. Is. Qd. 

Nature. No better introduction to the study of petrology could be 
desired than is afforded by Mr Harker ’s volume. 
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